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5090
Ser 622l0LTlL8028
27 Oct1997

From: Commanding Officea Engineering Field Activity, West, Naval Facilities Engineering
Command

To: Distribution

SubJ: PARCEL E DRAFT FINAL REMEDIAL III{VESTIGATION REPORT,
ENGINEERING FIELD ACTIVITY, WEST, NAVAL FACILITIES ENGINEERING
COMMAND, HL]..ITERS POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA

Encl: (1) Parcel E Remedial Investigation, Draft Final Repor! Hunters Point Shipyard
San Francisco- CA, dated 27 October 1997, Volumes I through III and various
inserts

l. Enclosure (l) is forr'r-arded in accordance with the Hunters Point Shipyard Federal Facilities
Agreement. Please revien- this enclosure and provide yourwritten comments to the
Commanding Officer, Engineering Field Activity, Wes! Naval Facilities Engineering Command,
(Attn: Mr. Richard Powell Code 6221\,900 Commodore Drive, San Bruno, California
94066-5006, with a cop)'ro Ms. Luann Tetirick, Code 62210.

2. Volumes I through III of enclosure (l) replaces the corresponding volumes of the Draft Parcel
E Remedial Investigation rRI) Report dated2g May 199?, Hoiveve;ii, only portions of
Appendices C, F, G, J, N- O, P, and Q have been revised. Rather than reissuing the entire
document, inserts have ben provided for the revised portions of those Appendices. Please
replace the appropriate pa.ses from the Draft Parcel E N Report with tlhese attached inserts. The
following appendices hare been added: Appendix & Installation Restoration (IR) Site 36, and
Appendix S, Responses ro Agency Comments.

3. Revisions to Appendlr E and the Navy's responses to comme,mts on that appendix have not
been included in enclosue (l). The revisions to this appendix have been delayed for Navy
review, but should be issued in approximately three weeks.

4. If you have any questi.-ns regarding enclosure (l), please contact Ms. Luann Tetirick at
(650) 244-256 l, FAX 6: n\ 244-2654.

Origmi .Strdbtt

RIC:HARD E. POWELL I/Ul WL
By direction of
the Commanding Officer

Distribution:
U.S. Environmental Prorerion Agency (Attn: Ms. Claire Trombadore)
U.S. Environmental Prot*rion Agency (Attn: Ms. SherylLauth)
California Department of loxic Substances Control(Attn: Mr. Chein Kao)
California Department of Toxic Substances Control, Health & Ecological Risk Division

(Attn: Dr. Jim Pc-isini)
California Regional Warr Quality Control Board (Attn: Mr. Richard McMurtry)
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COMMAND, HL}ITERS POINT SHIPYARD, SAN FRANCISCO, CALTFORNIA

Copies to:
Roy F. Weston, Inc. (Aun: Ms. Karla Brasaunle)
Department of Public Works, Site Assessment and Remediation Div. (Attn: Mr. John Chester)
Department of Public \!'orks, Bureau of Constnrction Management (Attn: Mr. Steve Mullinnix)
Kern Mediation Group (Arn: Mr. Douglas Kern)
RAB Member: ARC Ecoiory (Atrn: Ms. Christine Shirley)
NAVSEA DET RASO (Arn: LCDR Lino Fragoso)
NAVSHIPYD Pearl Harbor (Attn: Code 105.5, Anson Urabe) (Volumes l-3, Appendices O, P)
Tetra Tech EMI (Atrr: \{r. Jim Sickles, w/o encls)

Blind copies to: (Wencl)
62210LT,62C IIPS CSO rEddie Sarmiente
Admin Records (3 Copies r
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l.WZt7.003662
HUNTERS POINT
ssrc No. 5090.3

DRAFT FINAL REPORT
PARCEL E REMEDIAL INVESTIGATION

DATED 27 OCTOBER 1997

THIS REPORT CONTAINS VOLUMES I THROUGH
III,  XXVIII,  REVISED APPENDIX E AND VARIOUS

INSERTS TO CONVERT DRAFT REPORT PARCEL
E REMEDIAL INVESTIGATION DATED 29 MAY

1997 INTO DRAFT FINAL. VOLUMES ITHROUGH
III REPLACES THE CORRESPONDING VOLUMES
OF THE DRAFT REPORT. VOLUME XXVIII HAS

BEEN ADDED. REVISED APPENDIX E AND
VARIOUS INSERTS HAVE BEEN PROVIDED FOR
THE REVISED PORTIONS OF THE APPENDICES.

VOLUME I IS ENTERED IN THE DATABASE AND
FILED AT ADMINISTRATIVE RECORD NO.

N00217.003663

VOLUME II IS ENTERED IN THE DATABASE AND
FILED AT ADMINISTRATIVE RECORD NO.

N00217.003664

VOLUME III  IS ENTERED IN THE DATABASE AND
FILED AT ADMINISTRATIVE RECORD NO.

N00217.003665



N00217.003662
HUNTERS POINT
ssrc No. 5090.3

VOLUME XXVIII IS ENTERED IN THE DATABASE
AND FILED AT ADMINISTRATIVE RECORD NO.

N00217.003666

REVISED APPENDIX E IS ENTERED IN THE
DATABASE AND FILED AT ADMINISTRATIVE

RECORD NO. N0021 7.003672



DRAFT FL\AL PANCNL A SSMNBIAI INYNSNGATION RNK}RT
A.SSE}TSLY INSTNUCTIONS

VOLUME I

From the draft repon, piease remove the following items and insert &em in the appropriate

locations in the draft fina} binder:

l. FigureES-l (2 shecxs)

2. Figurm 1.3-1 througb 1.34 (pleasenoteFigure 1.3-3 is 2 sheets)

3. Figures 3.1-1, 3.1-i,3.5-1, 3.6-1, 3.7:1,3.7-g (7 sheets), 3.7-10, 3.7-11, 3.7-13, 3.7-15,

3.8-1,  3 .8-2,  and 3" i0-1

vot{JME n

No substitutions are necrssirY.

VOLUME IN

l. From the draft reporl please remove Figures 5.1-1A through 5.1-1C and Figure 5.1:Z I

sheets) and insert &sn into the drat final binder after the text and tables for Section 5.

2. From the draft repor", please temove the tables and tabs for Section 4 and 4.1 (ftom the

back of the bindert and insert them into the draft final binder after the references.

3. Replace Tables 4.1-4jiJ and 4.1-41 frorn the draft repo* with Tables 4.1-40A, 4.1-408,

4.1-41A, and 4.i+lB" which have been added to the draft final report. These tables are

provided in the back cf Yolume III following the references..

VOLUMES lV through X

Replace cover$ of the drd report with the prcvided covers for the draft final report.

lacey



YOtUMn )(I

l. Replace covers of rhe draft report with the provided covers for the draft final reporr.

2. Insert Figurgs 4.?-7, 4.34, 4.M,4.5-6, 4.64, 4.74, and 4.g4, which have besn added
to the draft finai reoort.

VOLIJMU )fiI

I ' Replace covers of the draft report with &e provided covers for the draft finat report.

2. Replace Figures 1.72-1, 4.24-1, 4.25-1,, and,4.27-l wirh the attached revised figures"

3. Insert Figures 4.9{. 4.10{, 4.11-4, 4.124,4.194,4.?0-3, 4.224,4.234,4.244,
4-264, 4-274, 4.271, and,4.274, which have been added to the draft fini report.

, VOLUME XTII

1. Replace covers of the drafi report with the provided covers fcr the draft final repon.

2. Replace Appendix C with rhe anached revised Appendix C.

VOLIIME )OV

l. Replace covers of the draft report with the provided ewers for the draft final repori.

2" Replace the text of Appendix F with the anached revised. Appendix F.

3. Replace Appendix G with the affached revised Appendix G.

4. Replace the first ?0 pages of Appendix J with &e anached revised pages. Thxe pagx
consist of introductory text and the index of boring logs.

VOLUMES XV through XyIn

Replace covers of the draft report with the provided cove$ for the draft final report.

VOLUME )ilX

I ' Replace coYers of the draft report with the provided covers for the draft final report-

2. Replace the text of Appendix N with the attached revis€d Appendix N.

lacey
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VOLUMES )t( rhrough )Q(V

Replace covers of the d"raft report with the provided covers for the draft final report.

YOLUMS )D(W

1. Replace csvers of the draft report with the provided covsrs far the draft final report.

2. Replace the text of Attachment N-J with the acachsd revispd text of Attachment N{.

3. Replace Appendix 0 with the atached revised Appendix O.

4. Replace tqro pages of Appendix P with the attaehed revissd pages for Appendix P. In

addition, add &e acronym *nd abbreviation list to the table of conterxs.

VOLUME )OTYIT

Replace coyers of the draft report with the provided covers for the dra& frncl report.

YOLLIME )OTVIN

Add new volume.

lacey



R:\06s\0osBeo1\EpARcEL\rR-01-21.DWG JAy DN 10/22/s7

rR-76
BOUNDARY

SOIL COVER
METALS, PAHs & PCBs,

(soRBED TO SO|L)
SHEET PILING
CONTAINMENT WALL

ARTIFICIAL FILL
(n - eourren)

RIP-RAP

SAN
FRANCISCO

BAY

GROUNDWATER FLOW FROM
B-AOUIFER TO A.AQUIFER

BAY MUD

LEGE N D
UNDIFFERENTIATED

( B -
SEDIMENTARY

AQUTFER)
DEPOSITS

///7 voc'

.\\\ SVOCS

> io i c  PCBs

V wATER TABLE

ocP mrFr r uE [Ar/Y it v ts FAcunEs E{otEEir{o ffiAr{o

ENGINEERING FIELD ACTIVITY WEST
sAfl mt'|o, cltf60A

C{IPYARD SAN

Flgure 1.2-7

A COMPLETE DISCUSSION OF
AND EXTENT AND FATE AND
rN sEcTtoNs 4.2.4 AND 4.2.5.

CONTAMINANT NATURE
TRANSPORT IS INCLUDED

Schemoflc Cross Secllon
Showlng Mlgrollon of Moln
Confomlnonfs of lR-Ol /21

Porcel E Remedlol Investlgolion

(CONTAINS METALS, PCBs,  AND pAHs)

ffi
YNSVY

C^IJFORNIA

lacey



,\n-oam,Dm JAY tt 1o/2,/a7

RIP.RAP
1R-02
CENTRAL 

I
BoUNDARY\ 

|
\

SITE

///7 voc"

\* Svoca

l l l l l M E r A L s
i3X3i nca"
..:,.:;i ". PETROLEUM HYDROCARBONS

.UELA5 I 'WASTE.  INDUSTRIAL

l"nA9ru1ric!l! rlfi rnr <i fr drfd,
TALS, VOCg, pAHe, pCBe At{b

PETRoLEUM HyDRocARBons) rn jdii

Yz,,Y). BEDRoCK

V wATER TABLE

pArrnfrcr,: rlvy-- @
ENctNEERtNq EIELD ACT|V|W WESfgr ruo cAuFnr

l-.9o!p!ETE D|SCUS,S|9N oF CONTAMTNANT NATUREAND_E_XTENr AND F4IF 1ryq fCnrjsi;iinr rs iiiCrubEotN sEcTtol{s 4.J.4 AND L,.b.

rruilrnsFqxt$tpynD 
@

Flgurc l,S-1
Schcmqllc Crors Sccflon

Showlng Mlgroilon of Moln
Conlomlnqnfr ol lR-02 Norfhwcsl

Forbcl E Rcmcdlol lnvcsilooflon

lacey



rR-02Nw SITE
BOUNDARY

PARKING LOT

,/ caovnDwATER Flory DrREcrror \

BAY UUD DEPOSITS

ARTIFICIAL FILL
(A-AOUTFER)

r\\* sVoca

l l l l l M E r A L s
i3X3l ece"
...J,.:... ; PETROLEUM HYDROCARBONS

.D,y BEDRocK
g wATER TABLE

4-.qolpLETE DTSCUSSfON OF CONTAMTNANT NATURE
llq_E_{rqNT AND Fl_r-E 4Nq iCrnsFiinr rs ri.iCr-riileolN SECTIONS ,[.4.4 AND 4.4.S.

METALS, PAHT AND PCBg

METALS, pAHc, pcBr ̂ no 
tto*ttD To solL)

TPH (soRBED To sotl)

METALS IN GROUNDWATER

rn:t lvv @
ENGINEERING FIELD ACTIVITY WESTut rua, c^t tn|A

flguro 1.1-6
Schcmqllc Crosc Sccflon

_ Showlng Mlgrollon of Moln
Confomlnonls of lR-02 Ccnlrol
Porccl E Rcmcdlol Invcrllgqiton

lacey



.f Y gx lo/21s,
SITE BOUNDARY

METALS, PAHs, PCBr AND
PETROLEUII HYDROCARBONS
(soRBED To sotL)

ARTIFICIAL FILL
(A-AoutFER)

FORMER TANK 3.505
AREA

FORMER zuRN
DISPOSAL, AREA

GROUNDIYATER FLOW DIRECTION
(VAR|ABLE FLow DtREcnoN) 

-">

UNDIFFERENTIATED UPPER SANDS
(A-^OUtFER)

xtNs (soRBED
TO SO|L)

ALS IN
GROUNDIYATER

RIP-RAP

SAN
FRANCISCO

BAY

METALS. PAHr, PCBI
(sonBED TO SOIL)

ALS IN

BAY MUD

UNDIFFEREN TIATED UPPER
SEDIUENTARY DEPOSITS

(B-AOUtTER)

,.\\ svocg

l l l l l M E r A L s
rf,of,c PCBs

.;,.1; ;- pETRoLEUM HyDRocARBoNs

Y,,\Y' BEDROCK

g wATER TABLE

NOTE
A COMPLETE DISCUSSION OF CONTAMINANT
AND EXTENT AND FATE AND TRANSPORT I'rN sEcTtoNs 4.5.4 AND 4.5.5.

NATURE
INCLUDED

clrtlew xevelffiffiilao

ENGINEERING FIELD ACTIVIW WEST

Flguru 4.5-0
Schcmoflc Crosr Secllon

Showlng Mlgroilon of Moln
Conlomlnonls ol lR-02 Soulhcosl

Porcel E Rcmcdlol Invcstlgqilon



*rooermilor\Fp RcEL\R-BDrr ,r^y DN ro/2!2/e7

J  STREET

LEGEND

rR-05
BOUNDARY

K STREET

METALS, PAHg, PCBs AND
PETROLEUM HYDROCARBONS
IN SOIL AND GROUNDWATER

SANDBLAST WASTE
ON THE GROUND
SURFACE RIP-RAP

SAN
FRANCISCO

BAY

RESIDUAL PRODUCT
tN sotL

SHEET PILING
CONTAINMENT IYALL

oEPARtlOff ff ll€ l{ \ft I{^VAL F CtUI|Elt ENCttEERilO OolarAto

ENGINEERING FIELD ACTIVITY WEST
sAN ffl|ao. C rf6TA

sAN

Flgure 4.6-6
Schemoflc Cross Sectlon

Showlng Mlgrotlon of Moln
Confomlnonls of lR-05

Porcel E Remedlol Investigotion

+GROUNDWATER FLOW

ARTIFICIAL FILL
(A-AQUtFER)

'//z
\\

i l t l
{ "X" )
..; '.".;:"..

)) BEDRocK
-{WW SANDBLAST WASTE

g wATER TABLE

N OTE
A COMPLETE DISCUSSION OF CONTAMINANT NATURE
AND EXTENT AND FATE AND TRANSPORT IS INCLUDED
rN sEcTroNs 4.6.4 AND 4.6.5.

V0Cs

SVOCs

METALS

PCBs

PETROLEUM HYDROCARBONS

lacey



+_tR_72

TPH ]N
GROUNDWATER

tR-72
BOUNDARY

SCRAPYARD

METALS,, PAHs AND PCBs (SORBED TO SO|L)

VOCs GROUNDWATER

st+s$SFI$*S':3:3f;F
PCBs (SORBED TO SOtt-F-t

)R-OI/21
BOUNDARY

EXTEND INTO tR-01/21

tR-01/21->

ARTIFICIAL FILL
(A-AOUtFER)

UNDIFFERENTIATED
SEDIMENTARY DEPOSITS

(B-AourFER)

BAY MUD

LEGEN D
///7 voc"

SVOCg
t t t t l

l l l l l M E r A L s

r iof i t  PCBs

."i..;li eETRoLEUM HyDRocARBoNs
.Y-r \Yr
Yz\Y, BEDROCK

! wATER TABLE

N OTE
A COMPLETE DISCUSSION OF CONTAMINANT
AND EXTENT AND FATE AND TRANSPORT IS
rN sEcTloNS 4.7.4 AND 4.7.5.

BEDROCK

NATURE
INCLUDED

ENGINEERING FIELD ACTIVIW WEST
S{PYARD SAI{ FRANCISF,

Flgura 1.7-1
Schemollc Cross Secllon

Showlng Mlgrollon of Moln
Contomlnonfs ol lR-04

Pqrcel E Remcdlol Invcstlgqtlon

lacey



-, *C\FpARcEL\R-oaDre r y DN 1o/2s/e7

* lR- l2

METALS, PAHs,  AND
PCBs (SoRBEO To sofl)

PARCEL D ->-

AVENUE

FORMER TRIPLE A
FENCED AREA

METALS, PAHs,  AND
PCBs (SORBED TO sOlL)

EXTEND INTO PARCEL D

UNDIFFERENTIATED
UPPER SAND DEPOSITS

LEGEN D
///7 voc"

\\ SVocs

l l l l l M E r A L s
igB3l ncn"

T wATER TABLE

N OTE
A COMPLETE DISCUSSION OF CONTAMINANT NATURE
AND EXTENT AND FATE AND TRANSPORT IS INCLUDED
rN sEcTtoNs 4.8.4 AND 4.8.5.

DEP inCXT 0F lttE t{A\ry rrry L FIClunES OrCrmno ec6

ENGINEERING FIELD ACTIVITY WEST
CArfffi'tA

HUI{IERS PONT S}IPYARD SAN

Flgurc 1.8-1
Schemollc Cross Secflon

Showlng Mlgrotlon of Moln
Conlominonls of lR-05

PErcel E Remedlol Investlgotlon

VOC's lN

BAY MUD

(B-AOUtFER)

lacey



PARCEL D

SITE
BOUNDARY

OILY LIQUID WASTE DISPOSALAREA OILY WASTE PONDS

SITE
BoUNDARY-1

\
DIOXINS AND FURANS \
(soRBED TO SO|L) 

\

RESIDUAL PRODUCT
IN SOIL

rR-54

INCINERATION
TANK AREA

PAHa, PCBr, AND
METALS (SORBED
TO SOIL)

ARTIFICIAL FILL
(A-AeulFER)

METALS IN SOIL

METALS IN
GROUNDIYATER

GROUNDWATER
FLOW DIRECTION

BAY MUD

FLOATING PRODUCT ON
THE WATER TABLE

\ METALS AND PETROLEUM
\ HYDROCARBONS tN

\_ GROUNDIYATER

UNDIFFERENTIATED
UPPER SAND

DEPOSITS

\* sVocs

l l l l l M E r A L s
, f ^ \ J ^ t

r io ic  PCBs

..;i..;:'; PETRoLEUM HYDRocARBoNs
. \./. \ \L
Y.,\Y) BEDROCK

T wATER TABLE

A COMPLETE DISCUSSION OF CONTAMINANT NATURE
AND EXTENT AND FATE AND TRANSPORT tS INCLUDED
lN SECTIONS 4.9.,+ AND 4.9.5.

BAY MUD

6ltf ltA\rY l{ Y^r FrautE! ottGErilO

ENGINEERING FIELD ACTIVIW IYEST
gl| n|tll c^t.:ln|A

Flgurc 4.9-6
Schemollc Cross Secllon

Showlng Mlgrotlon of Moln
Conlomlnonls ot tR-fi /14/15
Porcel E Remedlol Invcitfgdilon



*rooerJror\Fp^Rce\R-r2orrc J y or{

rR-04
-r{-

SPEAR
AVENUE

lR-02Nw-
BOUNDARY

rR-04
BOUNDARY

_t

rR-02NW
--"+

RAILRO DRUM CRUSHING PAD

METALS,
(soRBED

PAHs
T O S

AND P
ALLOWI.IAL

PCBs
rv sotL

RESIDUAL
PRODUCT
IN SOIL

ARTIFICIAL FILL
(A-AQUIFER)

DEBRIS IN SOIL
VOCs AND PETROLEUM
HYDROCARBONS IN
GROUNDWATER

BAY MUD

LEGEN D
UNDIFFERENTIATED

SEDIMENTARY DEPOSITS
(B-AQUtFER)'//z

.\*
l | | r l
t t l t l

) " a - ) - a

' i , : t ' t  ' ' "

,/>)
T

VOCs

SVOCs

METALS

PCBs

PETROLEUM HYDROCARBONS

BEDROCK

WATER TABLE

oEPARn€{r 0F ItlE [Arry t|Avrl. FAgrJrEs EtcrEEnfio dIA}tD

ENGINEERING FIELD ACTIVITY WEST
3AX S!r.|o. C^|flman

N OTES
A COMPLETE DISCUSSION OF CONTAMTNANT
AND EXTENT AND FATE AND TRANSPORT IS
rN sEcTtoNs 4.10.4 AND 4.10.5.
GROUNDWATER FLOVY IS INTO THE PAGE.

POINT SHIPYARD

NATURE
INCLUDED

Flgurc 4.t0-6
Schemollc Cross Secllon

Showlng Mlgrotlon of Mofn
Conlominqnls of  lR-12

Porcel E Remedlol Investigation

OATING PRODUCT
ON WATER TABLE

-.'i'

lacey
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.l Y N to/Nn7

A
rR-36W

+- t-
I
I

I  STREE

rR-56
BOUNDARY rR-03

BouruDaRv -1

I
I

rR-03
_+

BLDG. 524
FOUNDATION

T

METALS
(soRBED TO

SHALLOW SOtL)

Aro"t, pcBs, AND
IN GROUNDWATER

BAY MUD

LEGEN D
///7 voc"

\\ SVocs

UNDIFFEREN TIATED
SEDIMENTARY DEPOSITS

(B-AQUIFER)

t t t t l
l l l l l M E r A L S
r u o e r  P C B s

..i......:.,.. PETROLEUM HYDROCARBONS

V WATER TABLE

N OTES
A COMPLETE DISCUSSION OF CONTAMINANT
AND EXTENT AND FATE AND TRANSPORT IS
tN sEcTtoNs 4. ' t1.4 AND 4.11.5.
GROUNDWATER FLOW IS INTO THt r  PACF

NATURE
INCLUDED

DEPARnEar f D{E lr^\ry l{Ay^t Flc|Lmet ilcilEntao oorilA]to

ENGINEERING FIELD ACTIVIW WEST
8A'| EnilO. Crttmlr

HUNIERS P(xNT STIIPYARD SAN FRANOS@, CAJFORNIA

Flgure 1.11-1
Schemollc Cross Sectfon

Showlng Mlgrotlon of Moln
Conlominonls of  lR-13

rqrcsr  s  Nqmsqrqr  InYgSTtgql ton



,\n-saom J Y 0rl

tR-11/1+/15

IR.38 EXTENDED
S]TE BOUNDARY PARCEL D

BOUNDARY
IR.3E EXTENDED
SITE BOUNDARY BLDG

606

PARCEL E PARCEL D

iEF|Hf,flF isr,r,trL:riMETALS, PAHg, AND
(soRBED ro soil-)

ARTIFICIAL FILL
(n-rourrEn) CROUNDWATER FLOW DIRECTION *

BAY MUO

SN SVocs
t t l t l

l l l l l M E r A L s

rf,of,c PCBs

g wATER TABLE

NOTE
A COMPLETE DISCUSSION OF CONTAMINANT
AND EXTENT AND FATE AND TRANSPORT IS
rN sEcTroNs 4.124 AND 4.12.5.

NATURE
INCLUDED

FlitEtt c ltc t{Ayy ilAVrr FEfnf,! E|cEl|o mm

ENGINEERING FIELD ACTIVIW WEST
8rx nro cAltrilt

sAN

Flgurc 1.12-1
Schcmollc Cross Sccllon

Showlng Mlgrotlon of Moln
Conlomlnonls of lR-sE

Pqrcel E B*medlol Invertlgollon

lacey
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,, r.oo rounl\oso2o1 \E'ARcEL\R-3e.DwcJAY DN 10/23/97 o
PARCEL DA
BOUNDARY t-tR-3e/

I  rR-36W

I 
eouNonnv

I

rR-36W

rR-59
BOUNDARY PARCEL E PARCEL D

SVOCs AND PCBs
(soRBED TO SO|L

R STREET

LEAD SORBED
TO SOIL

PREDOMINANT
GRoUNDWATER __-_>
FLOW

TPH MIGRATING
IN GROUNDVYATER

ARTIFICIAL FILL
(A-AQUtFER)

VOCg IN
GROUNDWATER

LEGE N D

l l l l  M E T A L S

"///, 
voc"

.\- Svocs

BAY MUD

PESTICIDES

>f,of,< ecas

..; '."-.; ' .. pETROLEUM

UNDIFFERENTIATED
SEDIMENTARY DEPOSITS
(B-AOUtFER)

OEPARNEI T DE NAW i|.^V t FAClunES EltCtEFf{C OOTIAI{O

HYDROCARBONS ENGINEERING FIELD ACTIVIW WEST
3Ai gnt.r|o, CA.Fmtn

g wATER TABLE

N OTE
A COMPLETE DISCUSSION OF CONTAMINANT
AND EXTENT AND FATE AND TRANSPORT IS
rN sEcTtoNs 4.13.4 AND 4.13.5.

NATURE
INCLUDED

POINT SHPYARD SAil TRANOSCO,

Flgure 4.15-4
Schemollc Cross Sectlon

Showlng Mlgrollon of Moln
Conlominonfs of lR-59

Porcel E Remediol Investlgotlon



NORTH
-+_

TO rR-75 AND tR-01/21

PALOU
AVE.

RAILROAD THOMAS
AVE.

RAILROAD WALKER
AVE.

PCBg (SORBED TO
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I.O TIDAL INFLT,JENCE MOMTORING

Five rounds of tidal influence monitoring were conducted during the remedial investigation (RI) at

Parcel E of Hunters Point Shipyard (HPS):

o First round: October and November 1991

o Second round: Februarv and March 1992

o Third round: Februarv and March 1993

o Fourth round: February and March 1996

o Fifth round: Aoril 1996

Monitoring well selection and field methods, analytical methods, and test results are discussed in the

following sections.

I.1 MONITORING WELL SELECTION AND FIELD METHODS

One tidal monitoring station at IR-02 (IR02TS02) was constructed to measure water levels in

San Francisco Bay. The monitoring wells selected for tidal influence monitoring at Parcel E are

summarized in Table C-1. The following criteria were used to select monitoring wells for the tidal

influence monitoring (HLA 199lb):

o Proximity to San Francisco Bay

o Fluctuation in water levels

o Fluctuation in hydraulic gradients

o Minimum of one monitoring well per installation restoration (IR) site

o Two or more monitoring wells per IR site if significant tidal influence was indicated

o Placement of adequate number of monitoring wells for groundwater gradient calculation in
critical areas where significant tidal influence was evident

c-1 DRAFT FINAL



o Available specific conductivity or total dissolved solids (TDS) measurements of
groundwater

o Monitoring well location and subsurface lithology

Water levels in the monitoring wells and at the tidal monitoring station, as well as barometric pressure,

were measured using pressure transducers and recorded by automated data loggers. The monitoring

period for each well was 72 hours, with a predicted peak tidal cycle occurring midway through the

period, except for the fifth round of tidal monitoring. The monitoring period for the fifth round of tidal

monitoring was 25 hours because it was conducted during the facility-wide groundwater level

measurement. The water levels and barometric pressure were recorded every 15 minutes during each

monitoring period. During the first and second rounds of tidal influence monitoring, groundwater

samples were also collected from the monitoring wells and the tidal station and analyzed for TDS and

lahnity after tidal monitoring was completed.

I.2 DATA EVALUATION

This section discusses the data evaluation techniques used to evaluate water levels and TDS and salinity

data.

1.2.1 Water Level Data

Water level changes observed at monitoring well locations may have been caused by one or more

processes, including direct tidal influence, sanitary sewer pumping, Bay water infiltration, storm drain

and sewer system leakage, rainfall infiltration, and barometric pressure changes.

Water level data were evaluated by constructing hydrographs for each monitoring location, then

comparing them to hydrographs of the tidal data. To examine the degree of water level fluctuation at

each monitoring location, maximum fluctuations were estimated by calculating the difference between

the maximum and minimum water levels recorded during the monitoring periods.
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1.3

The results of the evaluation are further discussed in Section 1.3 and are shown in Figure 3.8-7 of the

RI report. Figure 3.8-7 shows the approximate zone of tidal influence. This zone is generally defined

as the inland area with an observed A-aquifer groundwater level change of approximately 0.5 foot or

greater in response to tidal level changes in the Bay.

r.2.2 Total Dissolved Solids and Salinity Data

Analytical results for TDS and salinity are presented in Table C-2. TDS concentrations in groundwater

in the A-aquifer are presented in Figure 3.8-8.

TDS and salinity concentrations can be used as general indicators of tidal influence of Bay water

intrusion. The analytical results were evaluated with respect to water level data and the proximity of

-the sampling locations to the Bay. Areas in which TDS concentrations exceeded 10,000 milligrams per

liter (mg/L) or salinity exceeded about 10 parts per thousand (ppt) were considered areas of more

pronounced tidal influence.

RESULTS AND CONCLUSIONS

The maximum water level change, TDS concentration, and salinity recorded at each monitoring well

and tidal monitoring station are presented in Figure 3.8-7 of the RI report. These maximum water

level fluctuations represent the observed maxirnum changes in water levels over the25- or 72-hour

monitoring periods. Consequently, water level changes measured in monitoring wells indicate changes

due to tidal influences and other factors, such as rainfall infiltration, pumping from sanitary sewers,

and barometric pressure changes. The hydrographs were constructed to show the relationship, if any,

between the groundwater level and the tidal influence at each monitoring well or tidal monitoring

location.

Tidal influence was observed in a number of wells near the Bay. These wells are shown within the

shaded area in Figure 3.8-7 . This influence is reflected by a sinusoidal fluctuation in water level

elevation in a well plotted over time (hydrograph). The hydrograph for each monitoring well is

included in Attachment Cl.

c-3 DRAFT FINAL



The TDS in groundwater samples ranged from 109 mg/L inland to 77,000 mg/L near the Bay

(see Table C-2). The salinity concentrations ranged from 0.28 ppt inland to 31 ppt near the Bay.

Both the TDS and salinity concentrations generally decrease with increasing distance from the Bay.

In general, TDS concentrations exceeding 10,000 mg/L or salinity exceeding l0 ppt may indicate

Bay water mixing with groundwater. The TDS and salinity concentrations of samples collected from

the tidal monitoring station ranged from 23,000 to 35,000 mg/L and 2l to 27 ppt, respectively.

According to the U.S. Geological Survey (USGS 1996), the salinity of South San Francisco Bay varies

annually, seasonally, and spatially, but ranges from about 15 to 30 ppt and averages about 27.5 ppt

(27,5O0 mg/L) in the vicinity of HPS.

Based on water level fluctuations and TDS data, tidal influence is generally limited to areas less than

300 to 500 feet from the Bay.

2.0 AQUTFER TESTTNG

A total of 77 slug tests (69 for the A-aquifer, six for the B-aquifer, and two for the bedrock water-

bearing zone) and 14 constant-rate aquifer pumping tests (13 for the A-aquifer and one for the

B-aquifer) were conducted at Parcel E by Harding Lawson Associates (HLA) and Levin-Fricke

Recon (LFR). Monitoring wells installed before March 1995 were generally slug tested by HLA, and

monitoring wells installed after March 1995 were generally tested by LFR. HLA and PRC used the

computer software AQTESOLV (GMMG 1994) to analyze slug test data. HLA conducted nine

constant-rate pumping tests, and LFR conducted five constant-rate pumping tests. Although HLA used

different software than that used by LFR to analyze the constant-rate pumping test data, the analytical

methodologies were similar.

Constant-rate pumping test resuits generally provide more reliable estimates of hydraulic properties

than slug test results. Slug test results provide better spatial distribution estimates of aquifer properties

at HPS because many more slug tests were performed over a larger area than constant-rate pumping

tests. Also, constant-rate pumping tests provide estimates of pumping rates, drawdown, hydraulic

conductivity, transmissivity, and storativity. Slug tests provide only hydraulic conductivity and

transmissivity estimates.
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2.1

Field methods, analytical methods, and test results are discussed in the following sections.

FIELD METHODS

Field methods used by HLA are detailed in the Phase I Aquifer Testing Results (HLA 1991b). Field

methods used by LFR to conduct the slug and constant-rate pumping tests are discussed in the following

sections.

2.t .1 Slug Testing

The slug tests were performed by lowering a submersible pump into the water column in a monitoring

well and allowing the water level to equilibrate. The pump was activated by rapidly pumping 3 to

5 gallons of water from the monitoring well. The pump was then shut off and the water level in the

well was monitored until the water level in the well recovered to at least 85 percent of the pretest level

using pressure transducers and data loggers. The water level and time data were then downloaded

from the data loggers to magnetic disks for analysis.

2.1.2 Constant-Rate Pumping Testing

During the aquifer pumping tests, background fluctuation was also monitored . This monitoring

consisted of recording the water level elevations for at least 24 hours in pumping and observation wells

to evaluate fluctuations from tidal influences, barometric pressure changes, and regional trends before

conducting the pumping tests. '

Step-drawdown tests were performed before the constant-rate pumping tests by pumping the wells at

increasing discharge rates until the maximum capacities of the wells or pumps were reached. Water

level, time, and discharge-rate data from these tests were used to evaluate suitable pumping rates for

the constant-rate pumping tests and, if necessary, to evaluate monitoring well efficiencies. After the

step-drawdown test, the water level in the pumped monitoring well was allowed to recover to within

90 percent of its pretest warer level before the constant-rate pumping test began.

Constant-rate discharge tests were performed by pumping selected monitoring wells and monitoring

water level drawdown and recovery in the pumping and observation monitoring wells. The pumping
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period for each test was 24 hours unless the monitoring well was unable to sustain a constant-discharge 
O

rate of at least 0.5 gallon per minute. Water levels in a minimum of two observable wells were

monitored during each test. After the pumping portion of the test was completed, the pump was

stopped and water level recovery in the pumping and observation wells was monitored for at least

24 hours or until the water level returned to at least 90 percent of the pretest level.

The pumping rates were monitored using an inline flow meter and a totalizer that were checked using a

graduated bucket and stop watch. Water level monitoring data were recorded by pressure transducers

and data loggers. After testing, the water level, time, and discharge-rate data were downloaded from

the data loggers to magnetic disks for analysis. Discharge water was contained and tested for analytes

as required by the City of San Francisco Department of Public Works, Division of Industrial Waste.

Discharge water was discharged to the sanitary sewer at HPS Pump Station A after laboratory results

indicated the permissibility of discharge.

2.2 ANALYTICAL METHODS

This section describes the methods used to analyze data from all the slug and constant-rate pumping

tests, including the assumptions of these analytical methods. Although the assumptions were sometimes

technically violated, the slug test and constant-rate purnping tests provide results acceptable for the

purposes of an RI.

2.2.1 Slug Testing

Slug test data were analyzed using the method developed by Bouwer and Rice (Bouwer and Rice 1976).

The assumptions for these analytical methods are listed below.

r The aquifer is unconfined and the nronitoring well is fully or partially penetrating the
aquifer

o I known volume of water is instantaneously withdrawn from the monitoring well.

The Bouwer and Rice method was selected because it is commonly used and accepted in the scientific

community and the assumptions were met for the hydrogeology at parcel E.
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Data were analyzed using AQTESOLV, an interactive computer progrirm that allows the user to fit to

the theoretical aquifer response the observed data (GMMG 1994\.

' r t t
Constant-Rate Pumping Testing

Many methods were used to analyze the constant-rate pumping test data. Methods of analyses include

those by Theis (1935), Cooper and Others (1967), Cooper and Jacob (1946), and distancedrawdown

analyses. These methods are based on the nonequilibrium equation. The equation's major assumptions

are summarized below.

r The aquifer is homogeneous, isotropic, of uniform thickness, confined, and of infinite areal
extent.

The well is pumped at a constant discharge rate.

The pumped well penetrates the entire aquifer, and flow is horizontal within the aquifer to
the well.

The well diameter is infinitesimal so that storage within the well can be neglected.

Water removed from the aquifer is discharged instantaneously with declining water levels.

The nonequlibrium equation was applied to aquifer conditions at HPS; however, the exrreme

heterogeneity of the Artificial Fill materials and partially penetrating wells violate several assumptions.

Despite the limitations of the nonequilibrium equation, valid estimates of aquifer hydraulic properties

can be obtained by simplifying the assumptions as follows:

The aquifer is homogeneous, isotropic, and of uniform thickness for the interval screened
by the pumping well. This assumption enables estimation of composite hydraulic properties
for all saturated lithologies in which the pumping and observation wells ar" scr"enld.

The pumping wells fully penetrate the interval contributing water to the well. This
assumption is based on the fact that horizontal hydraulic conductivities are generally much
greater than vertical hydraulic conductivities; therefore, the flow induced by the pumping
well is primarily horizontal.

The aquifer is confined. This assumption is valid because drawdowns at variable pump
rates are generally less than 10 percent of the saturated thickness of the aquifer.
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The constant-rate pumping test data were analyzed using the drawdown and recovery methods of

Cooper and Others (1967), Cooper and Jacob (1946), and Theis (1935). These first two methods fit a

type curve to drawdown data, whereas the Theis recovery method is a straight-line, data-matching

technique that uses residual drawdown data. Data analysis for the prementioned methods were

analyzed using AQTESOLV, a computer program that allows the user to interactively fit the

observed data to the theoretical aquifer response, with the exception of distance-drawdown methods

(GMMG 1994). These methods are considered appropriate to analyze the drawdown and recovery data

when the simplifying assumprions are applied.

Before the data were analyzed, the observed background water levels were evaluated to determine

whether corrections for external influences not related to pumping were necessary. These influences

_include tidal influences and tidal flooding of storm drains, barometric pressure changes, and

undirectional water level trends, which are rises or drops in water levels resulting from natural

recharge or discharge from the aquifer.

2.3 TEST RESTILTS

This section presents tlre results of and conclusions drawn frorn slug and constant-rate pumping tests at

Parcel E.

2.3.r SIug Tcsting

The Bouwer and Rice method directly estimates hydraulic conductivity, which can be converted to

transmissiviry by multiplying the conductivity by the saturated aquifer thickness. The results of slug

tests conducted at Parcel E are summarized in Table C-3.

The estimated hydraulic conductivity in the A-aquifer at Parcel E ranges from 0.094 to 325 feet per day
(see Table C-3). These values are in the range of values for silty sand, fine- to coarse-grained sand,

and gravel (Heath 1987). The calculated transmissivity in the A-aquifer at Parcel E ranges from I to

6,172 square feet per day (see Table C-3). Hydraulic conductivity and transmissivity range over several

orders of magnitude, indicating that the aquifer matrix is very heterogeneous. This result is consistent
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with the lithology of the A-aquifer. The A-aquifer consists primarily of Artificial Fill (including

landfill), which is heterogeneous and varies from clay to silt to sand to gravel to boulder.

The calculated hydraulic conductivity in the B-aquifer ranges from 0.83 to 6.69 feet per day. The

calculated transmissivity in the B-aquifer at Parcel E ranges from 65 to 701 square feet per day

(see Table C-3). These values are in the range of silty sand and clean the sand (Heath 1987), which is

consistent with the lithology of the B-aquifer.

The calculated hydraulic conductivity in the bedrock water-bearing zone was estimated from the rwo

slug test results ̂t 0 .12 and 0. 34 feet per day (see Table C-3). The transmissivity was not calculated

because of the saturated thickness of the bedrock water-bearing zone is unknown.

?.3.2 Constant-Rate Pumping Testing

The hydraulic conductivity, transmissivity, and storativity values estimated based on the pumping test

data are summarized in Table C4. Figures show that the curve-matching for these pumping tests are

included in Attachmenr C2.

The hydraulic conductivity for the A-aquifer ranges from 3.4 to 1,440 feet per day. The calculated

hydraulic conductivity values based on pumping test results are in the range of values for silty sand and

fine-grained to coarse-grained sand and gravel (Heath 1987), indicating that the Artificial Fill that

comprises the A-aquifer is very heterogeneous at Parcel E. The calculated transmissivity for the A-

aquifer ranges from44 to 15,900 square feet per day. The calculated storativity for the A-aquifer

ranges from 0.003 to 0.42 (see Table C-4). Most calculated storativity values correspond to the

storativity values for unconfined aquifers (0.02 to 0.3) (Fetter lggg).

Based on one pumping test conducted at the B-aquifer monitoring well (IRO1MWS3B), the estimated

hydraulic conductivity of the B-aquifer is 14 feet per day, and the estimated transmissivity is

150 square feet per day. The storativity is not estimated because no observation well was used during
this pumping test. Further pumping test information for the B-aquifer was obtained from IR01MW02B.

Because the A- and B-aquifers are in direct hydraulic communication where the Bay Mud is absent, the
B-aquifer monitoring well IRO1MW02B was used as an observation well during a consnnr-rate
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pumping test conducted at an A-aquifer monitoring well (IR01MW03A). The estimated hydraulic

conductivity forthe B-aquifer ranges from 11.7 to 14.8 feetperday, andtransmissiviry ranges from

199 to 251 square feet per day, based on the water-level drawdown and recovery observed at

monitoring well IR01MW02B during rhe pumping test.

No pumping tests were conducted in the monitoring wells screened in the bedrock water-bearing zone.
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TABLE C-l

MOMTORING WELLS USED FOR TIDAL II\MT,UENCE MONITORING
HUNTERS POINT SHIPYARD

PARCEL E REMEDIAL IIWESTIGATION

Monitoring Well

Tidal Inlluence Monitoring Date
First

Round
Second
Round

Third
Round

Fourth
Round

Fifth
Round

IROlMWO2B TII9I 02t92 NC NC NC

IROIMWOTA tL19l 02t92 NC NC NC

IROlMWl6A NC NC NC 03/96 NC

IROlMWITB NC NC NC 03/96 NC

IROlMWISA NC NC NC 03/96 NC

IROlMW366A NC NC NC 03t96 NC

IRO1MW43A tt/91 02/92 NC NC NC

IROlMW48A rI19l 02/92 NC NC 04t96

IROlMW53B ru9r 02t92 NC 03/96 04/96

IROlMW58A TI19I 02t92 NC NC NC

IROIMWI-3 NC NC NC 03t96 NC

IRO2MW89A NC NC NC 03t96 NC

IRo2MW114A1 NC 02t92 03t93 03t96 NC

IRO2MWIT9A ru9r 03t92 NC 02t96 44t96

IR02MW2O9A tIt9l 03/92 NC NC NC

IRO2MW3OOA NC NC NC 02t96 NC

IRO2MW372A NC NC NC 03t96 NC

IRO2MW97A NC NC NC 02t96 NC

IRO2MWB-I 10t91 02t92 NC NC NC

IRO2MWB-2 r0/91 02/92 NC 03/96 NC

IRO2MWB-3 Lu9l 02t92 NC NC NC

IR02MWC5-W t0t9r 02t92 NC NC NC

IR03MW218A1 ru9l 03t92 NC NC NC
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TABLE C-l (Continued)

MONITORING WELLS USED FOR TIDAL INFLI,'ENCE MOMTORING
HI.JNTERS POINT SHIPYARI)

PARCEL E REMEDIAL ITWESTIGATION

Monitorine Well

Tidal Inlluence Monitoring Date

First
Round

Second
Round

Third
Round

Fourth
Round

Fifth
Round

IR03MW218A2 NC NC NC 02/96 04t96

IR03MW2r8A3 rl19l 03t92 NC NC NC

IRO3MW224A NC NC NC 02t96 NC

IRO3MW228B III9I 03t92 NC 02t96 NC

IRO3MW3TOA NC NC NC 02/96 NC

IRO4MW38A Llt9l 02t92 NC NC NC

IRO4MW4OA tt/91 02t92 03t93 NC NC

IRO5MW74A TO/97 02/92 NC NC NC

IRO5MW77A t0t9r 02t92 NC NC NC

IRl1MW26A II19T 03t92 NC NC NC

IR12MW12A ru91 02t92 NC NC NC

IRI2MWl4A rv9r 02/92 NC NC NC

IRl3MWIOA t0t9r 02/92 NC NC NC

IR13MW12A l0/91 02t92 NC NC NC

IR14MW1OA II19I 03t92 NC NC NC

TRl5MWIOF NC NC NC 02t96 NC

PA39MWO2A NC NC NC 02t96 NC

Note:

NC Not conducted
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TABLE C-2

ANALYTICAL RESIJLTS FOR TDS AND SALIMTY AT PARCEL E
HI.JNIERS POINT SHIPYARI)

PARCEL E REMEDIAL II\WESTIGATION

Site
No.

Well
No.

Sampling
Date Aquifer

TDS Result
(me/L)

$elinif5r Result
(ppt)

IR-o1/21 IROlMWO2B Ll/2st9l B 1,200 0.79
02to4t92 1,600 r . 2
oltr7t92 1 ,180 NA
08t17t92 r,290 NA

IROlMWO3A 0ut0/92 A t.730 NA
08/17/92 1,675 NA

IROIMWO5A 05/05t92 A 1,595 NA
07t23/92 1 ,5  10 NA
08t17/92 1,020 NA

IROlMWOTA 03/26/9r A 747 NA
rr/25t9r 1,600 0.98
oIl10/92 879 NA
02t04t92 945 0 . 6 1
08/17 t92 r,410 NA

TROIMWl6A 45t05t92 A 1,480 NA
07/22/92 4,255 NA
08/18t92 4,300 NA

IROIMWlTB 0r/28/92 B 1,500 NA
07t22/92 1,400 NA
08t18t92 1 ,510 NA

IROIMWlSA 05/06t92 A 905 NA
07t23t92 1,890 NA
08/r8t92 I ,730 NA

IROIMW26B 0t/17/92 B 2,925 NA
08t19t92 3,090 NA

TROlMW3lA 05/08/92 A 2.250 NA
07t22t92 2,330 NA
08/t9/92 2,350 NA
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TABLE C-2 (Continued)

ANALYTICAL RESIJLTS FOR TDS AND SALIMTY AT PARCEL E
HT'NTERS POINT SHIPYARI)

PARCEL E REMEDIAL ITWESTIGATION

Site
No.

Well
No.

Sampling
Date Aquifer

TDS Result
(mg/L)

Sdinity Result
(ppt)

IR-01/21

(Continued)

IRO1MW367A 05t14/96 A 3,730 3.4
IROlMW38A 0Ur6t92 A 2.245 NA

au18t92 2,4N NA
IROlMW4OOA 09n2/96 A 1,780 1 . 6

r0/t5/96 1,935 1 . 7

tt/14t96 1,950 1 . 8

IROlMW4OlA 07t08t96 A 2,280 2.3
09tr2t96 2,310 2.2
LItI4t96 2,240 2.0

IROlMW4O2A 06t28/96 A 3.810 3.4
09t03/96 3,835 3.75
Iu14t96 5,950 4 . 3

IROlMW4O3A 07/01t96 A 1,650 t . 4
09t03t96 3 , 1 1 0 2.7
rutS/96 2,530 2.3

IRO1MW42A 0U09t92 A 12 .150 NA
07t09/92 10,r00 NA
08n8/92 11,000 NA

IROlMW43A rlt22/91 A 8.200 7.0
03t22/9r 4,360 NA
0u09/92 4,000 NA
02t04t92 77,000 6 .7
08t18t92 3,365 NA
03t19t96 2,390 2.2

IROlMW44A 03t25t91 A 722 NA
0u20t92 995 NA
08120t92 1,395 NA
03lt9t96 I ,170 0.91
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TABLE C-2 (Continued)

ANALYTICAL RESI]LTS FOR TDS AND SALIMTY AT PARCEL E
HI]NTERS POINT SHIPYARD

PARCEL E REMEDIAL I}WESTIGATION

Site
No.

Well
No.

Sampting
Date Aquifer

TDS Result
(mg/L)

Salinity Result
(ppt)

IR-O1/21

(Continued)
IROlMW47B 0L/27/92 B 3,330 NA

07t20t92 3,420 NA
08t20t92 3,170 NA

IROIMW4SA lU22/91 A 5,500 5 . 2
0t/22t92 5,745 NA
02tMt92 5,400 5 . 0
07t09t92 5 ,150 NA
08t19/92 5,770 NA

IROlMW53B rt/25t91 B NA 2.0
0I/22t92 2,770 NA
02t04t92 2,500 2 . 3
08t20t92 2,920 NA

IROlMW58A 03t25t9r A 4,300 NA
rU22t9l 5,050 4.95
0r/20/92 4,385 NA
02tMt92 5, r00 4 .8
08t20t92 3,400 NA

IRO1MW62A 0r/2U92 A 9,000 NA
07t21t92 11,800 NA
08t20t92 14,600 NA

IROIMW63A 0u22t92 A r5.500 NA
07t20/92 15,200 NA
08t20t92 16,500 NA

IROlMWI-3 01n6t92 A 3.300 NA
07t06/92 3,250 NA
08t24t92 3,120 NA
03t19t96 2.680 2 . 4

\
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TABLE C-2 (Continued)

ANALYTICAL RESI,LTS FOR TDS AND SALIMTY AT PARCEL E
HI'NTERS POINT SHIPYARI)

PARCEL E REMEDIAL II\IVESTIGATION

Site
No.

WelI
No.

Sampling
Date Aquifer

TDS Result
(mg/L)

Satinity Result
(ppt)

IR-01/21

(Continued)

IROlMWI-s 0Ur6t92 A 3,070 NA

07t09t92 2,930 NA

aa2U92 2,800 NA

IROIMWI-6 0r/20t92 A 960 NA

07t09/92 3,910 NA

08t2U92 4,070 NA

IROlMWI-7 or/2u92 A 23,600 NA

07lI0l92 24,900 NA

08/2U92 20,900 NA

IROlMWI-8 ou27/92 A 28,600 NA

08t2It92 34,2N NA

03t2U96 15,100 12 .6
IROlMWI-9 0u2U92 3,700 NA

07t06t92 2,670 NA

08tzr/92 2,835 NA
IR-02 Central IRO2MW101At 0u07t92 A 31,550 NA

07t08t92 2,280 NA

08/24/92 2.64A NA
IRO2MW101A2 0t/08t92 A 13,800 NA

07t09/92 15,500 NA

08t25t92 14,400 NA
IRO2MW1l4Al 0ur5t92 A 2,920 NA

02t21t92 2,400 t . 4
07 t07 t92 2.350 NA
08t27t92 2,760 NA
03t08t93 2,300 6.3

IRo2MW1l4A2 07tr0t92 A 4,490 NA
0U13t92 3,390 NA
08/25t92 4,370 NA
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TABLE C-2 (Continued)

ANALYTICAL RESI'LTS FOR TDS AND SALIMTY AT PARCEL E
HT'NTERS POINT SHIPYARI)

PARCEL E REMEDIAL ITWESTIGATION

Site
No.

Well
No.

Sampling
Date Aquifer

TDS Result
(me/L)

Salinity Result
(ppt)

IR-02 Central

(Continued)
rR02MWl144'3 0t/14t92 A 12,100 NA

07t08t92 15,800 NA

08/26/92 12,400 NA
IRO2MW1474 0U15/92 A 21.600 NA

07/rot92 26,2N NA
08125192 24,000 NA

IRO2MWl49A 03/21/9r A 18.500 NA
0r/r0/92 15,2N NA

08/25/92 20,000 NA
IRO2MW298A 07t08t92 A 5,080 NA

08/27t92 5,930 NA
03/22t96 1,200 0.89

IRO2MW89A 0U22/92 A 824 NA
07t21/92 795 NA
08t24t92 895 NA

IRO2MW93A 03/22/91 A 2,920 NA
aU06t92 2,795 NA
08t24t92 2,010 NA

IRO2MWB-1 r0lzs/91 A 19.000 13.0
0LtL3t92 16,800 NA
02t2r/92 17,000 13 .5
07107t92 19,050 NA
08t27t92 19,000 NA

TRO2MWB-2 tot25t9l A 20,000 24.0
ou07t92 30,300 NA
02/2U92 10,950 9 . 1 5
07 t07 t92 31,400 NA
08/27/92 30,800 NA
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TABLE C-2 (Continued)

ANALYTICAL RESTJLTS FOR TDS AND SALINITY AT PARCEL E
HTJNTERS POINT SHIPYARI)

PARCEL E REMEDIAL IIWESTIGATION

Site
No.

Well
No.

Sampling
Date Aquifer

TDS Resutt
(me/L)

Salinity Result
(ppt)

IR-02 Central

(Continued)

IR02MWC5-W I0t25t9r A 9,400 8 . 8
02tzu92 9,500 8 . 8

PA39MWO3A 03/20/96 A 857 0.76
0s/23t96 868 0.70

IR-02 Northwest IRO2MW1264 0t/06t92 A 29,700 NA
07t08t92 5 ,170 NA
08/25t92 6,000 NA

IRO2MW127B 0U28t92 B 6,010 NA
07/2u92 5,820 NA
08t26t92 5,400 NA

IRO2MWl4lA 05t07t92 A 5,470 NA
07t2U92 8 ,810 NA
08tzs/92 9,475 NA

TRO2MW372A 05110/96 A 2,OrO 1 . 8
IRO2MW373A 05n0t96 A 1,190 0.77
IRO2MWB-3 IIt25tgl A 14,000 1 1 . 0

0u20t92 22,r00 NA
02t04/92 20,000 r8 .0
07tr0t92 8,880 NA
o8t27t92 13,450 NA

IR-02 Southeast IRO2MWIT5A 0UMt92 A 30,200 NA
07n0/92
08125t92

28,550

33,000
NA

NA
IRO2MWl79A rIt07 /9r A 32,000 24.0

0Ln4t92 27.400 NA
03n8t92 23,000 20.0
06t09/92 30,600 NA
08t2st92 34,2W NA

c-18 DRAFT FINAL

I



TABLE C-2 (Continued)

ANALYTICAL RESIJLTS FOR TDS AND SALIMTY AT PARCEL E
HTJNTERS POINT SHIPYARD

PARCEL E REMEDIAL ITWESTIGATION

Site
No.

Well
No.

Sampling
Date Aquifer

TDS Result
(mg/L)

Salinity Result
(ppt)

IR-02 Southeast
(Continued)

IRO2MWIS3A ouI4t92 A 14,950 NA
06t09t92 20,800 NA
08/26/92 18,300 NA

IRO2MWl96A 03/2Lt9r A 13,950 NA
0Lto8t92 11,800 NA
08t26t92 10,200 NA

rR02MW206A1 0u08/92 A 26,700 NA
06t09t92 31,300 NA
08t25t92 34,600 NA

rR02MW206A2 0r/08t92 A 30,600 NA
06t08t92 30,800 NA
08/26t92 32,600 NA

IRO2MW209A tt/07 t91 A 33,500 24.5
0r/08t92 3 r ,850 NA
03tr8t92 29,000 25.5
06t08t92 3r,250 NA
08t26/92 32,0N NA

IRO2MW3OOA 07/06t92 A 30,100 NA
08/26/92 32,600 NA
03t20/96 12,700 10.4

IR-03 IRO2MWI46.4 oU30t92 A 30,900 NA
03/26t96 20,100 3 1 . 8
05t29/96 19,950 13 .85

TRO2MW173A 01t29/92 A 28,200 NA
03t26t96 19,800 16 .6
0s/30t96 18,800 18.2

IRO2MW2IOB 0r/30t92 B 24,900 NA
07t2U92 17,000 NA
08/26t92 23,100 NA
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TABLE C-2 (Continued)

ANALYTICAL RESI'LTS FOR TDS AI\D SALIMTY AT PARCEL E
HI,]NTERS POINT SHIPYARI)

PARCEL E REMEDIAL IIWESTIGATION

Site
No.

Well
No.

Sampling
Date Aquifer

TDS Result
(mg/L)

Salinity Result
(ppt)

IR-03 (Continued) IRO2MW299A 07/06t92 A 6,030 NA

08t26/92 8,350 NA

03t2u96 988 0.82

IRO2MW97A 03t2v9r A 16,700 NA

0u15t92 19,700 NA

08/24t92 20.950 NA

IRO2MWB-5 0U2U92 A 25,200 NA

06t09/92 25,100 NA

08t28t92 23,000 NA
IR03MW218A1 tu07l9r A 17,000 14.0

0U24t92 8,265 NA

03t18t92 3,600 2.7
07t09t92 8,520 NA

IR03MW2l8A2 0v15/92 A 21 ,100 NA

06t09t92 22,600 NA

08t27t92 21,800 NA
IR03MW218A3 tu07l9l A 23,W0 18.0

0Ur6t92 23,9W NA

03tr8t92 22,000 20.0
07t09t92 21,100 NA

08t27t92 22,600 NA
IRO3MW224A 0r/23t92 A 29,600 NA

07t24t92 26,200 NA
08t28t92 27,700 NA

IRO3MW225A 0U28t92 A 25,000 NA
04t03t96 22,700 18 .5

06t19t96 22,440 19.9
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TABLE C-2 (Continued)

ANALYTICAL RESIITS FOR TDS AI{D SALINITY AT PARCEL E
HT]NTERS POINT SHIPYARI)

PARCEL E REMEDIAL ITWESTIGATION

Site
No.

Well
No.

Sampling
Date Aquifer

TDS Result
(mg/L)

Satinity Result
(ppt)

IR-03 (Continued) IRO3MW226A 01t27t92 A 6,460 NA

07/24/92 14,250 NA

08t27192 13,200 NA

IRO3MW228B tU07l9l B 675 0.46

0t/t6192 s32 NA

03tr8l92 450 0.37
08t28/92 432 NA

IRO3MW342A 07/06192 A 28,2N NA

08/28t92 25,2W NA

03/21/96 7,770 7.45

IRO3MW369A 05t20196 A 18,700 16 .3

IRO3MW3TOA 05tr6t96 A 20,800 13.2

IRO3MW371A 05t16t96 A 21,000 1 5 . 6

IRO3MWO-1 ov23l92 A 16,700 NA

07 t09192 18,800 NA

08/28192 18,700 NA

IR-04 IROlMWO9B oLt23t92 B 1,870 NA

07t23192 r,920 NA

08/17/92 2,010 NA

IRO1MW366A 05t15t96 A 2,060 r .2
IROlMWI-2 0Uo9l92 A 3,670 NA

07t06t92 3,370 NA

08t2u92 3,360 NA

IRO4MWO9A o2t13t92 A 870 NA

o6n5l92 981 NA

IRO4MWl34 02/t2/92 A 3,385 NA

06tr7t92 3,305 NA

IRO4MW3lA 02n2t92 A 3,670 NA

06tr7192 3,100 NA

DRAFT



TABLE C-2 (Continued)

ANALYTICAL RESTJLTS FOR TDS AND SALIMTY AT PARCEL E
HTJNTERS POINT SHIPYARD

PARCEL E REMEDIAL II\TVESTIGATION

Site
No.

Well
No.

Sampling
Date Aquifer

TDS Result
(me/L)

Salinily Result
(ppt)

IR-04 (Continued) IRO4MW35A 02t12t92 A 1,440 NA

06t15t92 7,080 NA

IRO4MW36A 02t13t92 A r,240 NA

o6tL7 t92 1,490 NA

IRO4MW38A rU25t91 A 1,200 0.86

0ur7/92 922 NA

02tMt92 r,000 0.97

02n4192 1 , 1 5 0 NA

IRO4MW39A 02t13t92 A 1 ,410 NA

06/15192 r,490 NA

IRO4MW4OA tu25t91 A 17,000 15 .0

02t04t92 20,000 t7 .0
02/13t92 7,530 NA

06tr7 t92 10,600 NA

03t19t93 1,930 5 .0
IR-05 IRO5MW73A 02nIt92 A 4,680 NA

06119t92 4,690 NA
IROsMW74A t0t25t9r A 9,000 t .  t J

02trLt92 9,200 NA

0212U92 8,500 8.0
06lr8t92 8,370 NA

IROsMW76A 02/tr/92 A 3,520 NA

06t19t92 2,445 NA
IRO5MW77A t0t25t9r A 5,700 4 . 1

02t10t92 8,760 NA

02/2U92 8,r00 7.2
06t18t92 8,930 NA

IROsMW82A 02ny92 A 4,650 NA

06t18/92 4,960 NA

c-22 DRAFT FINAL



TABLE C-2 (Continued)

ANALYTICAL RESIJLTS FOR TDS AND SALIMTY AT PARCEL E
HT,JNTERS POINT SHIPYARI)

PARCEL E REMEDIAL ITWESTIGATION

Site
No.

Well
No.

Sampling
Date Aquifer

TDS Result
(mg/L)

Salinily Result
(ppt)

IR-05 (Continued) IROsMW85A 06/18/92 A 3 , 1 6 5 NA
07/24t92 3,130 NA
03/21/96 2,390 2.2

IR-11/14115 IRl1MW25A 08t23/90 A 31,909 NA
IRl1MW26A 08t21t90 A 6,130 NA

03t17/92 3,200 2 . 7
09n7t92 3,980 NA

IRI1MW27A 08t2u90 A 7,750 NA
TR14MWO9A tu27/91 A 14,750 NA

02t26t92 8,735 NA
IRl4MWIOA ILt07t9l A 14,000 1 1 . 0

rIt22t9r 19,900 NA
02t26/92 9.280 NA
03/r7t92 8,000 7.3

IR14MW12A rr/20t9r A 8.800 NA
02/26/92 9,400 NA
09t16t92 18,700 NA

IR14MW13.A 09t23t92 A 3,820 NA
04t02t96 t.970 1 . 8
0s109t96 1,730 1 . 6

IR15MWO6A tU20t9l A 4,220 NA
02t27t92 3,530 NA

IR15MWO7A ru20t9r A 5,865 NA
02/27/92 3,375 NA
09/16t92 8,580 NA

IR15MWO8A 09t24t92 A 2,790 NA
03t28t96 I ,840 1 . 5

IRl5MWO9F 09/22/92 A 2,590 NA
03t27/96 2,140 r . 7
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TABLE C-2 (Continued)

ANALYTICAL RESTJLTS FOR TDS AND SALIMTY AT PARCEL E
HT,JNTERS POINT SHIPYARI)

PARCEL E REMEDIAL I}WESTIGATION

Site
No.

Well
No.

Sampling
Date Aquifer

TDS Result
(me/L)

Salinity Result
(ppt ) -

IR-11/14l15

(Continued)

IRl5MW1OF 09t22192 A 7,280 NA

03t27t96 7,480 6.3
IR-12 IRO2MW87A 03t26/9r A 2,300 NA

01t06t92 2,200 NA

08t24t92 1,750 NA

IRI2MW11A 02t24192 A 1,800 NA

03/22t96 r,770 t . 5
IR12MW124 Lu25/9r A 600 0.4

02t04192 435 0.39
02/24t92 549 NA

09tzr/92 997 NA

IR12MW134. 02t24t92 A r,230 NA

09t22t92 3,925 NA

IRl2MWI4A rU25l9l A 1,200 0.77

02t04t92 1,000 0.86

02/25t92 10,600 NA

09t22t92 1,800 NA

IR12MW15A 02tzst92 A 2,730 NA

09tr8t92 3,L70 NA

IR12MW16A 02/25t92 A 3,850 NA

09t24t92 7,400 NA

IR12MW17A 09t24t92 A 2,290 NA

03t22t96 t.270 t . 1
IR12MW18A 09t24t92 A 3,210 NA

03t25t96 I ,755 r . 55
IR12MW19A 09t25t92 A 5,305 NA

03t25/96 2,640 2.3
IR12MW2OA 09t25t92 A 2,900 NA

03/25/96 1,2r0 1 . 1
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TABLE C-2 (Continued)

ANALYTICAL RESULTS FOR TDS AI{D SALIMTY AT PARCEL E
HT,JNTERS POINT SHIPYARI)

PARCEL E REMEDIAL IIWESTIGATION

Site
No.

Well
No.

Sampling
Date Aquifer

TDS Result
(mg/L)

Salinity Result
(ppt)

IR-12 (Continued) IR12MW21A 09t23t92 A 9,990 NA
04t02t96 4,390 4.2
05/02/96 4,080 3 . 9

IR-13 IRl3MW1OA r0/25t91 A 21,000 17 .0
02t21t92 20,000 I 7 .O
02t25/92 23,350 NA
09tr8t92 35,700 NA

TRl3MW11A 02t26/92 A 3,230 NA
09/17t92 6 ,515 NA

IR13MWI2A rot25/91 A 26,000 20.0
02/2t/92 3,600 2.7
02/26t92 2,970 NA
09tr8t92 15,305 NA

IR39MW33A 03t29t96 A 8,870 8 . 3
IR39MW36A 03t18/96 A 6,290 5 . 5
PA5OMWO9A 03/2t/96 A 2,540 1 . 0

05t02/96 109 0.0r
IR-38 IRO8MW4OA 07n0t90 A r4,950 NA

0u04t91 18,700 NA
07n0t9l 17.700 NA
rItoT t9l 17,000 0.02
Izt19t9l 17,950 NA
o3tI7 t92 r7,000 0.02

IRO8MW4lA 07 tIIt90 A 7,390 NA
01t04/91 2,360 NA
07nt/91 1l ,400 NA
II/07/91 19,000 0.o2
l,2n9t9l 14,600 NA
03/17t92 13,500 0.01

DRAFT FINAL



TABLE C-2 (Continued)

ANALYTICAL RESIJLTS FOR TDS AND SALIMTY AT PARCEL E
HIJNTERS POINT SHIPYARD

PARCEL E REMEDIAL IIWESTIGATION

Site
No.

Well
No.

Sampling
Date Aquifer

TDS Result
(mg/L)

Salinily Result
(ppt)

IR-39 IR36MW135A 03115196 A r,200 -1.2

IR-50 IRsOMWIOA t0n5/96 A 1,580 r .4
IU14t96 21,250 18.45

IR-5OA PA5OMWOSA 03t13t96 A 1.690 1 .58
IR.56 IR72MW33A 05lrst96 A 603 0.46

IR74MWOlA 07 tr2t96 A 684 0.57

09t04t96 608 0.45
tt/t5t96 721 0 .61

tR-72 IRO4MW37A 021t4t92 A 1,065 NA

06t15/92 1,075 NA
IR56MW39A 05n5t96 A 749 0.57
IR72MW32.A 05/15t96 A 667 o.5r

IR-73 IR73MWO4A 0sl13t96 A 1,905 4.05
IR.75 IR75MWO5B 07t0u96 B 765 0.54

09t03t96 867 0.65
tlt15t96 898 0.66

IR-76 IR76MW134 07n2t96 A 492 0 . 3 1
09t04t96 447 0.30
rIn5t96 440 0.28

Notes:

mg/L Milligrams per liter
NA Not available
ppt Parts per thousand
TDS Total dissolved solids
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TABLE C-3

ST.IMMARY OF SLUG TESTING RESTJLTS FOR PARCEL E
HIJNTERS POINT SHIPYARI)

PARCEL E REMEDIAL I}WESTIGATION

Site No. Well No.

Tlpe of Analysis

Hydrostratigraphic Unit

Bouwer and Rice

T
(ft2lday)

K
(ft/day)

IR-O1/21 IROIMWO2B 65 1 . 3 Artificial Fill (well-graded sand)

IROIMWO3A 246 20 Artificial Fill (poorly-graded sand with clay, and
landfill debris)

IROlMWOTA r78 24 Artificial Fill (sandy clay with gravel)

IROlMW26B 97 0.90 Undifferentiated Upper Sand Deposits (well-graded
sand with silt)

IROlMW38A 16 t . 2 Artificial Fill (sandy silt, well-graded gravel, and
landfill debris)

IROIMW42A 506 59 Artificial Fill (serpentinite gravel)

IROlMW43A 77 5.4 Artificial Fill (sandy silt and well-graded sand)

IROIMW48A 190 t6 Artificial Fill (silty sand with gravel)

IROIMW53B 701 4.43 Undifferentiated Sedimenrary Deposits (silry and
poorly-graded sand)

IROIMW58A 32 3.4 Artificial Fill (sand, silty, and gravel)

IROIMW36TA 92 6.27 Artificial Fill and Undifferentiated Upper Sand
Deposits (silty and poorly-graded sand, and gravel)

IROIMW4OOA 187 14.83 Artificial Fill (silty sand and poorly-graded gravel)

IROlMW4OIA t82 t3.71 Artificial Fill and Undifferentiated Upper Sand
Deposits (silty poorly- and well-graded sand)

IROIMW4O2A t47 14.05 Artificial Fill (silry sand and well-graded gravel)

IROIMW4O3A r,734 30.76 Artificial Fill and Undifferentiated Upper Sand
Deposits (silty and poorly-graded sand)

IROIMWI-3 5 0.71 Artificial Fill (sand to gravelly sand)

IROlMWI.5 l l 5 l l Artificial Fill (clayey sand and landfill debris)

IROIMWI-7 500 50 Bay Mud Deposits (silty clay)
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TABLE C-3 (Continued)

SI'MMARY OF SLUG TESTING RESULTS FOR PARCEL E
HI'NTERS POINT SHIPYARD

PARCEL E REMEDIAL IIWESTIGATION

Site No. Well No.

TVpe of Analysis

Hydrostratigraphic Unit

Bouwer and Rice

T
(ft2lday)

K
(ftlday)

IR-01/21

(Continued)

IRO1MWI.9 l0 1 . 2 Artificial Fill (clayey sand)

IROIPO3AA 688 12.29 Artificial Fill 0andfill debris)

IR-02 Central IRO2MW93A 594 53.0 Artificial Fill (clayey gravel with sand)

IRO2MWl01A'2 I 0.094 Artificial Fill (silry sand and gravel)

IRO2MWIl4A3 2 0 . 1 9 Artificial Fill (sandy clay with gravel)

IRO2MWI49A 3 0.r77 Artificial Fill (sandy clay)

IRO2MWB.I 6 0 .41 Artificial Fill (silty clay)

IR-02 Northwest IRO2MWB-2 104 l0 Artificial Fill (gravelly sand)

IRO2MWI26A 48 8.2 Artificial Fill (poorly- and well-graded sand, silry,
and gravel)

IRO2MW127B 205 0.83 Undifferentiated Sedimentary Deposits (poorly-graded
sand with clay, and sandy clay)

IRO2MW372A 4 t .29 Artificial Fill (silty and well-graded sand)

IRO2MWB-3 67 6.89 Artificial Fill (gravelly sand, clayey gravel, and
silty clay)

IR-02 Southeast IRO2MWIT5A 222 9.3 Artificial Fill and Undifferentiated Upper Sand
Deposits (well-graded sand with gravel, and
poorly-graded sand)

IRO2MWl79A 88 3.73 Artificial Fill (poorly-graded sand and silry gravel)

IRO2MWI83A 49 1 . 9 Artificial Fill and Undifferentiated Upper Sand
Deposits (poorly-graded sand)

IR02MW206A2 297 27 Artificial Fill and Undifferentiated Upper Sand
Deposits (gravelly clay with sand and poorly-graded
sand)

IRO2MW2O9A 3t2 )) Artificial Fill and Undifferentiated Upper Sand
Deposits (silty sand)
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TABLE C-3 (Continued)

SI'MMARY OF SLUG TESTING RESI'LTS FOR PARCEL E
HI]NTERS POINT SHIPYARI)

PARCEL E REMEDIAL IIWESTIGATION

Site No. Well No.

Tvpe of Analvsis

Hydrostratigraphic Unit

Bouwer and Rice

T
(ft2lday)

K
(ftldav)

IR-03 IRO2MW97A 3,775 250 Artificiat Fill and Undifferentiated Upper Sand
Deposits (gravel and sand, and poorly-graded sand)

rR03MW2l8A3 8 0.32 Artificial Fill and Undifferentiated Upper Sand
Deposits (clay, minor gravel, and sand)

IRO3MW228B 293 3 . t Undifferentiated Sedimentary Deposits (silry clay and
poorly-graded sand)

IRO3MW369A 377 27.94 Artificial Fill (gravel and sand)

IRO3MW3TOA 1,044 41.2 Artificial Fill (silty sand with gravel and silry gravel)

IRO3MW371A 50 8.06 Artificial Fill and Undifferentiated Upper Sand
Deposits (poorly-graded gravel)

IR-04 IROIMW366A 2 0 . 1 4 Artificial Fill (silry sand with gravel)

IROIMWI-2 625 69 Artificial Fill (clayey sand and sandy gravel)

IRO4MWO9A 623 54 Artificial Fill (silt with gravel and boulder fill)

IRO4MW3lA l8r il Artificial Fill (clayey gravel with sand and gravel
with silt)

IRO4MW35A 523 29.42 Artificial Fill (gravelly silt)

IRO4MW36A 209 130 Artificial Fill (gravelly silr and gravelly clay with
sand)

IRO4MW37A 625 50 Artificial Fill (boulder fill)

IRO4MW38A 76 6.87 Artificial Fill (silt with gravel)

IRO4MW39A' l l l 7 Artificial Fill (gravelly silt to gravelly clay with sand)

IRO4MW4OA 1,253 94 Artificial Fill (silty sand to sandy silt)

PAsOMWlOA 2,r82 94 Artificial Fill (sandy clay and poorly-graded sand)

IR-05 IRO5MW74A 4t6 26 Artificial Fill (sand with silty and clayey gravel)

IRO5MW77A 133 5.7 Artificial Fill (clayey sand and sandy gravel)

IR-n/14/15 IRI4MWIOA 9.7 Artificial Fill (boulder frll)

IR15MWO9F NA 0.34 Bedrock (fractured and weathered serpentinite)
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TABLE C-3 (Continued)

SIJMMARY OF SLUG TESTING RESI'LTS FOR PARCEL E
HI.INTERS POINT SHIPYARI)

PARCEL E REMEDIAL I}WESTIGATION

Site No. Well No.

Type of Analysis

Hydrostratigraphic Unit

Bouwer and Rice

T
(ft2lday)

K
(ftlday)

IR-rUt4/Ls

(Continued)

IRl5MWlOF NA o. t2 Bedrock (fractured and weathered serpentinite)

IR15PO8AB 426 2 t . 9 Artificial Fill (poorly-graded and clayey gravel)

IR-12 IRI2MWIlA 1 1 3 t2 Artificial Fill (gravelly silt, clayey gravel, poorly-
graded gravel with sand)

IR12MW12A 131 13 Artifrcial Fill ftoulder fill)

IR12MW13A 155 t7 Artificial Fill (clayey gravel with sand and boulder
nn)

IRl2MWI4A 280 26 Artificial Fill (sandy silt and sandy clay with gravel)

IRI2MWI5A 369 29 Artificial Fill (gravel, clay, sand, and silt mixture)

IRI2MWI6A 268 9 Artificial Fill (sandy clay with gravel, and silry and
sandy gravel)

IR-I3 IRl3MWIOA 260 l 9 Artificial Fill (gravelly clay and clayey sand with
gravel)

IRI3MWI2A 590 46 Artificial Fill (gravel, clay, sand, and silt mixture)

IR-38 IRO8MW4OA 5 l 2.4 Artificial Fill and Undifferentiated Upper Sand
Deposits (gravelly clay, boulder fill, and
poorly-graded sand)

IRO8MW4lA 840 46 Artificial Fill and Undifferentiated Upper Sand
Deposits (silt, gravel, sandy clay, and poorly-graded
sand)

IR-39 IR36MWI IA 2t0 t4 Artificid Fill (sandy clay with gravel and well-graded
sand with gravel)

IR36MW135A 750 J I Artificial Fill (poorly- to well-graded gravel)

IR-56 IR72MW33A 207 7 . t 9 Artihcial Fill (poorly- to well-graded gravel)

IRT4MWOIA 6,r72 324 Artificial Fill (silty gravel with sand)

IR-72 IRMMW32A 4,081 290 Artificial Fill (poorly- to well-graded gravel and silty
sand with gravel)

IR72MW37A 684 50 Artificial Fill (gravelly silt)
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TABLE C-3 (Continued)

SIJMMARY OF SLUG TESTING RESTJLTS FOR PARCEL E
HT]NTERS POINT SHIPYARI)

PARCEL E REMEDIAL II{VESTIGATION

Notes:

ftlday Feet per day
ftzlday Square feet per day
K Hydraulic conductivity
NA Not available (A-aquifer of bedrock water-bearing zone saturated thickness unknown)
T Transmissivirv

Site No. Well No.

Type of Analysis

Hydrostratigraphic Unit

Bouwer and Rice

T
(ffldav)

K .
(ft/dav)

IR.75 IR75MWO5B NA 6.69 Undifferentiated Sedimentary Deposits (sand)

IR-76 IR76MW13A 106 6.88 Artificial Fill and Undifferentiated Upper Sand
Deposits (sandy clay, and silty sand with gravel)
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TABLE C-4

SI-IMMARY OF CONSTANT-RATE PLMPING TEST RESULTS FOR PARCEL
HIjNTERS POINT SHIPYARD

PARCBL E REMEDIAL INVESTIGATION

E

Site No.
Pumping
Test No. Well No.'

Pumping
Test Type

Type of
Analysis Method

QO
(epm)

T.
(ft2lday) sd

K'
(ftlday)

Hydrostratigraphic
Unit

IR-01/21 rRolMw03A (P) Drawdown c-t AQTESOLV 4.25 48.6 NA 3.4 Clay to gravel flrll/boulder

Drawdown Theis AQTESOLV 44.2 NA 3.7

Recovery Theis AQTESOLV 328 NA 25.2

IROlMW02B (O) Drawdown C.J AQTESOLV 251 0.012 14 .8 Undifferentiated Sedimentarv
Deposits

Drawdown Theis AQTESOLV t99 0.017 n . 7

Recovery Theis AQTESOLV 354 NA 20.8

rR0lP03A (o) Drawdown c-J AQTESOLV 2,290 0.07 179 tandfill debris

Drawdown Theis AQTESOLV 2,2n 0.07 t79

Recovery Theis AQTESOLV 2,460 NA r92
rRO1P03AA (O) Drawdown c-J AQTESOLV 6,880 0. t7 623 Clay to gravel fill

Drawdown Theis AQTESOLV 6,880 0 . 1 7 623

Recovery Theis AQTESOLV 15,900 NA t,440

rROIPO3AB (O) Drawdown C-J AQTESOLV 6,410 0 . 1 4 526 Clay to gravel fill

Drawdown Theis AQTESOLV 6 ,410 0 . 1 4 526

Recovery Theis AQTESOLV 9.560 NA 785

2 rRO1MW53B (P) Recovery Theis GWAP 10.5 150 NA t4 Undifferentiated Sedimentarv
Peposits

J rROlMw58A (P) Recovery Theis GWAP 5 . 5 970 NA 80 Silt to sravel f i l l

FINAL
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TABLE C-4 (Continued)

ST-IMMARY OF CONSTANT.RATE PT'MPING TEST RESULTS FOR PARCEL E
HTJNTERS POINT SHIPYARD

PARCEL E REMEDIAL INVESTIGATION

Site No.
Pumping
Test No. Well No.'

Pumping
Test Tvpe

Type of
Analvsis Method

QO

kpm)
T"

(ft2lday) sd
K"

(ft/dav)
Hydrostratigraphic

Unit

IR-02 Central 4 IR02MW93A (P) Recovery Theis GWAP 6.5 5,200 NA 460 Clayey gravel with sand

rR02P93AA (O) Drawdown Neuman GWAP 2,9N 0.018 2ffi Clay to gravel fill

Recovery Theis GWAP 5,700 NA 5 1 0 Clay to gravel fill

IR02P93AB (O) Drawdown Neuman GWAP 2,500 0.0041 220 Silty gravel with sand fill

Recovery Theis GWAP 4,600 NA 410

IR-02 Northwest ) IRO2MW126A (P) Recovery Theis GWAP 3.2 590 NA 86 Silt to gravel fill

IR-04 6 IRO4MW3lA (P) Drawdown c-J AQTESOLV 1 . 5 67.5 NA 4 .5 Silt to gravel fill

Drawdown Theis AQTESOLV 67.5 NA 4 .5

Recovery Theis AQTESOLV 54.9 NA 3.7

rR04P31AA (O) Drawdown c-J AQTESOLV 85.8 0.05 5.9 Clay to gravel fill

Drawdown Theis AQTESOLV 85.8 0.05 5.9

Recovery Theis AQTESOLV 7 t . 3 NA 4.7

IR04P3lAB (O) Drawdown C-J AQTESOLV 79.8 0.004 4 . 3

Drawdown Theis AQTESOLV 74.2 0.003 4.0

Recovery Theis AQTESOLV 63.2 NA 3.4

7 rR04MW38A (P) Recovery Theis GWAP 4.3 3,800 NA 340 Silt to gravel fill

IR04P38A (O) Recovery Theis GWAP 3.800 NA 340

IR-05 8 IR05MW77A (P) Recovery Theis GWAP 2.6 460 NA l 8 Clayey sand to sandy gravel fill

rR05P77A (O) Drawdown Neuman GWAP 1.050 0.01 4 l Clay to gravel fill

Recovery Theis GWAP I,000 NA 39
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TABLE C-4 (Continued)

SUMMARY OF CONSTANT-RATE PI.JMPING TEST RESTJLTS FOR PARCEL E
HTJNTERS POINT SHIPYARD

PARCEL E RBMEDIAL INVESTIGATION

Site No.
Pumping
Test No. Well No."

Pumping
Test Tvne

Type of
Analysis Method

QO
(epm)

T"
(ft2lday) Sd

K"
1ft/dav)

Hydrostratigraphic
Unit

IR.O5
(Continued)

8 IR05P77AB (O) Drawdown Nueman GWAP 2.6 I,700 0.008 68 Sand to gravel fill

Recovery Theis GWAP 920 NA 36

IR - l  l / 14 /15 9 rRl5MW08A (P) Drawdown C-J AQTESOLV t7 .5 196 NA 22.3 Sand to gravel fill

Recovery Theis AQTESOLV 220 NA 25.r

Recovery Theis AQTESOLV 436 NA 49.7

rRl5P08AA (O) Drawdown C-J AQTESOLV 255 0.32 27.2 Boulder fill

Drawdown Theis AQTESOLV 223 0.42 23.8

rRlsPo8AA (O) Recovery Theis AQTESOLV 488 NA s2.5

[RI5PO8AB (O) Drawdown c-J AQTESOLV 258 0 . 1 0 26.9 Gravel fill

Drawdown Theis AQTESOLV 225 0 . 1 3 23.4

Recovery Theis AQTESOLV 504 NA 52.5

rRI5MW06A (O) Drawdown c-J AQTESOLV 980 0.08 tt7 Boulder ftll

Drawdown Theis AQTESOLV 629 0 . 1 I 75

rRl4MWl3A (O) Drawdown C-J AQTESOLV I I,700 o.25 I , 140 Sand to gravel fill

Drawdown Theis AQTESOLV 6.570 0.35 637

rR02MW299A (O) Drawdown C-J AQTESOLV 7,360 0.04 698 Sand to boulder fill

Drawdown Theis AQTESOLV 4,620 0.05 437

AL
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TABLE C-4 (Continued)

ST.JMMARY OF CONSTANT.RATE PTJMPING TEST RESULTS FOR PARCEL E
HT.JNTERS POINT SHIPYARD

PARCEL E REMEDIAL INVESTIGATION

Site No.
Pumping
Test No. Well No.'

Pumping
Test Type

Type of
Analvsis Method

QO
(epm)

T"
(ft'lldav) Sd

K'
(ft/day)

Hydrostratigraphic
Unit

IR-12 l0

t0

rRr2MWl2A (P) Recovery Theis GWAP 3.0 1.300 NA 130 Boulder fill

rRl2Pl2AA (O) Drawdown Neuman GWAP 3,300 0 .  l 8 320 Silt to gravel fill

Recovery Theis GWAP I,200 NA t20

IRI2P12AB Drawdown Neuman GWAP 2.100 0 .14 2W Clay to gravel fill

Recovery Theis GWAP I,200 NA t20

l l rRr2MW144 (P) Recovery Theis GWAP t . 2 l l 0 NA 10 Sandy clay to sandy silt fill

rRl2Pl4AB (O) Drawdown Neuman GWAP 250 0.003 26 Clay to gravel fill

Recovery Theis GWAP 2t0 NA 22

IR- I3 t2 rRl3MWl2A (P) Recovery Theis GWAP 5.4 19,000 NA r,520 Clay to gravel fill

IR-56 13 IR72MW33A (P) Drawdown C.I AQTESOLV 2.4 133 NA I  1 . 9 Sand to gravel fill

Drawdown Theis AQTESOLV u t NA 9.9

Recovery Theis AQTESOLV 222 NA 19 .9

IR72P33AA (O) Drawdown c-J AQTESOLV 953 0.22 94.3 Silt to gravel fill

Drawdown Theis AQTESOLV 799 0.30 79.1

Recovery Theis AQTESOLV 3 1 1 NA 30.8

IR72P33AB (O) Drawdown c-J AQTESOLV 565 0.022 50. I Gravel fill

Drawdown Theis AQTESOLV 584 0.025 51.7

Recovery Theis AQTESOLV 186 NA 16.5
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C.J

ftlday

ft2lday

gpm

a

b

d

TABLE C-4 (Continued)

SI.'MMARY OF CONSTANT.RATE PIJMPING TEST RESULTS FOR PARCEL E
HUNTERS POINT SHIPYARD

PARCEL E REMEDIAL INVESTIGATION

Graphical Well Analysis Package
Neuman method (1969)

Observation well
Theis method (1935)

Monitoring wells with designation ending with "8" and IROTMWS-l are screened in the B-aquifer; remaining monitoring wells are screened in the A-aquifer
Average pumping rate
Transmissivity

Storativity
Hydraulic conductivity

Cooper-Jacob method (1946)

Feet per day
Square feet per day

Gallons per minute

GWAP
Neuman
o
Theis

c-36

t
AL

I

Site No.
Pumping
Test No. Well No.'

Pumping
Test Tvpe

Type of
Analvsis Method

QO

kpm)
T"

(ft'lday) Sd

KO
(ft/dav)

Hydrostratigraphic
Unit

IR-75 l4 rR75MW05B (P) Drawdown c-J AQTESOLV 1 . 3 t82 NA 14.5 Undifferentiated Sedimentarv
Deposits

Undifferentiated Sedimentary
Deposits

Drawdown Theis AQTESOLV l 8 l NA 14 .5

Recovery Theis AQTESOLV 439 NA 35.0

IR75PO5AA (O) Drawdown c-J AQTESOLV 216 0.003 18 .6

Drawdown Theis AQTESOLV 240 0.003 20.1

Recovery Theis AQTESOLV 180 NA 15 .5

IR75P05AB (O) Drawdown c-J AQTESOLV 420 0.003 37.4 Undifferentiated Sedimentarv
Deposits

Drawdown Theis AQTESOLV 420 0.003 37.4

Recovery Theis AQTESOLV 369 NA 32.9

Notes:

DRAFT FIN
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AT'TACHMENT C2

MATCHING CTJRVE AND
ESTIMATE ITYDRAI,]LIC PROPERTIES

FOR
CONSTANT-RATE PT]MPING TESTS I THROUGH 14

a



c2-L

MATCHING CURVE AND
ESTIMATED IIYDRAI]LIC PROPERTIES

FOR
CONSTANT-RATE PUMPING TEST 1
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I Pumping Wells
.
I

6.4

0.
0.01

Data Set: G:\EPUMPIE04PWDD.AQT
Date: O2l14lW

Saturated Thickness: 13.01 ft

Aquifer Model: Confined
Solution Method: Cooper-Jacob

1 . 10 .
Adjusted Time (min)

TEST EO4. WELL IRO1MWO3A

Time: 10:54:53

AQUIFER DATA

Anisotropy Ratio (lQlKr):

WELL DATA

SOLUTION

= 0.03373 t4min
= 032868

g 4.8
c
o
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.e 3.2
TJ

1 . 6

0 .1 100. 1000.
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Observation Wells
Well Name x (ft) Y (ft)

IROI MWO3A 0.5 0
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Data Set: G:\EPUMPT\E04PWDD.AQT
Date: O2l14lW

Saturated Thickness: 13.01 ft

Aquifer Model: Confined
Solution Method: Theis

10.
Time (min)

TEST EO4. WELL IROIMWO3A

1 .0 .1 100. 1000.

Time: 09:47:05

AQUIFER DATA

WELL DATA
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Anisotropy Ratio (l{z/Kr):

T
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Data Set: G:\EPUMPilEO4PWRD.AQT
Date: 02114197

Saturated Thickness: 13.01 ft

Aquifer Model: Confined
Solution Method: Theis Recovery

Anisotropy Ratio (lClKr): 1.

Time: 11:M:35
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WELL DATA
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T
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Observation Wells
Well Name x (fl Y (ft)
- IRO1MWO3A 0.5 0

= 0.2277 tPlrin
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Data Set: G:\EPUMPT\E04OW4DD.AQT
Date: Ozt14tW

Saturated Thickness: 17. ft

Aquifer Model: Confined
Solution Method: Cooper-Jacob
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AQUIFER DATA

Anisotropy Ratio (lQlKr): '1.
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Pumping Wells
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Aquifer Model: Conftned
Solution Method: Theis Recovery
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Solution Method: Theis
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TEST E04, WELL tR01p03A (CORRECTED)

10 .1 . 1000.

Time: 16:11:57
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MATCHING CI'RVE AND
ESTIMATED TTYDRAULIC PROPERTIES

FOR
CONSTANT.RATE PI'MPING TEST 2



PRELIMINARY DRAFT

Calculation Sheet . Well lROll,lw538

PUMPED WELL:

TY"E OF DATA:

AI.IALYSIS METHOD:

Equation Parameters:

Constant Discharge rate : 10.5 gpm = 2,020 ft3/day

b Satr:rated thickness = 11 ft

As Change in residual drawdown = 2.4 ft per log cycle

TRAITSMISSTVTTY (T):

T : 2 . 3  Q / 4  n o s

T = 2 . 3 ( 2 , 0 2 0 )  l 4  n ( 2 . a )

T = 1b0 ft2lday

HTDRAULIC CONDUCTIVTIY [K) :

K  =  T / b

K = ( 1 5 0 ) / ( 1 1 )

K =14 fVday

tg/'{.AuJS3B

Residual drawdown

Theis Recovery (Theis, 1935)



PRELIMINANY DRAFT
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|  4 . 0

t 2 . o
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,f .0
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RBSIDUAL DRAIYDOWN VBRSUS DIMDNSIONLBSS TIMB, 1YELL IROlMW53B
CONSTANT RATE DISCTIARGB TEST OF IYBLL IROIT{IY53B

IIUNTBI?S POINT ANNEX SITB IR- 1

TIi l{B StNCn PUilIPING STARTED / TIME SINCE PU}{PING STOPPED (dimensionless)
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MATCHING CI]RVE AND
ESTIMATED ITYDRAI.ILIC PROPERTIES

FOR
CONSTANT.RATE PUMPING TEST 3



PRELIMINARY DRAFT

Caleutation Sheet' Well lROlllWsSA

PUMPED Wtl,l, IR01lvM58A

TYPE OF DATA: Residual drawdown

AI.IALYSIS METIIOD: Theis Recovery (fheis, 1935)

Equation Parameters:

a Constant Discharge rate : 5-5 grm = 1,060 ft3/day

b Saturated thickness : 11.9 ft

as Change in residual drawdown :0.20 ft per log cycle

TRANSMISSTVTTY F):

T - - 2 . 3  Q / +  n a s

T : 2 . 3 ( 1 , 0 6 0 )  / 4  r ( 0 . 2 )

T : 970 ft'zlday

r{YDRAULIC CONDUCTTVTIY (K) :

K = T / b

x : ( e 7 0 ) / ( 1 1 . e )

K :80 fVday

A337oo-H Harding Lawson Associater
ADril 8, 19s4
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RBSIDUAL DRA1YDOWN VDRSUS DIMBNSIONLBSS TIME, WELL IROlMIYSBA
CONSTANT RATB DISCIIARGE TEST OF WELL IROlMWSBA

IIUNTBRS POINT ANNBX SITE IR- I
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t 0  l 0 '

TII{B StNCn PUMPING STARTED /

l o t  l 0 r  l 0 '
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cz-D

MATCHING CT'RVE AND
ESTIMATED IIYDRAI.]LIC PROPERTIES

FOR
CONSTANT.RATE PIJMPING TEST 4



PRELITIITHARY DRAFT

Calculation Sheet . Well lRO2ltllltg3A

OBSERVATION WELL: IR02lvfWs3A

PIjMPED WH,L: IR02lvfW93A

TV?E OF DATA: Residual drawdowa

AI\IAIYSIS METHOD: Theis Recovery (Theis' 1935)

Equation Parameters:

a Constant Discbarge rate : 6.5 gpm : 1,250 ft3/day

b Saturated thickness : 71.2 ft

as Change in residual drawdown = 0.044 ft per log cycle

TRAITSMISSTVTIY (T):

T : 2 . 3 Q / e  r o s

T: 2.3 (1,250)la n (0.0a4)

T : 5,200 ft'lday

ITYDRAULTC CONDUCTTVTI"Y (K) :

K : T / b

a = ( S , 2 0 0 )  1 0 7 . 2 )

K : 460 ft/dav

A33700-H Harding l-awgon Associates
April 8, 1994



PNELITYIiiiARY DRAFr

5.0

RBSIDUAL DRAWDOI{N VERSUS DIMENSIONLBSS TIME, WELL IROzMWg3A
CONSTANT RATB DISCTIARGE TEST OF 1YELL TRO2MIY9SA

IIUNTBRS POINT ANNEX SITB IR-z

l 0 '  l 0 '  l 0 '

TIME SINCE PUMPING STOPPED (d imensionless)

4 . 0

+,
o
o)

z
F s.o
a
=
E
o

J

D z .o
o
@
ft:
E

t . 0

t 0 'l 0 rl 0

I

I

.)

TIME STNCB PUIfPING STAnTED /



PRELIT{IINARY DRAFT

OBSM.VATION WELL

PUMPED WELL:

TYTE OF DATA:

Galcutation Sheet - Well |BO2P93AA

IRO2P93AA

IROl}Vfwg3A

Drawdord early time
t n

AI.IALYSIS METHOD: Unconfined Aquifer with Deiayed Yield (Neu:nan,
1975)

Equation Parameters:

a Constant Discharge rate : 6.5 gpm - \,250 fts/day

r Radius from pumped well = 12.0 ft

b Satr.rrated thickness : 11.1 ft

Early time tJpe cuwe match point:

U . = 0 . 1 3  W [ U . B )  = 2 8 . 8  B : 0 . 0 0 1

Drawdown (s) = 1ft Time (t) = 10 rnin

TRANSMTSSTVTTY (T):

T = e w t u . B )  l 4  n s

T= (1,2s0) (zB.B) la z (1)

T : 2,900 fl2lday

HYDRAULTC CONDUCTTVTTY (K):

K : T / b

K :  ( 2 . 9 0 0 ) / ( 1 1 . 1 )

K : 260 fVday

SToRATTVTTY (S):

S , : U . T t / f

s, = (0.13) (2,900) (70) I (1,440 ' . /d"1'1 02.o)'z

S,  :  0 '018

A337oo-H Harding Lawson Associates
Aplil 8, 1994
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PRELIilIIilARY DRAFI

Galculation Sheet - Well |RO2P93AA

OBSERVATION WELL: IR02Pe3AA

PUMPB WEII: IR0zlvfWs3A

TY?E OF DATA: Residual drawdown

AI.IALYSIS METTIOD: Theis Recovery (Theis, 1935)

Equation Parameters:

a Constant Discharge rate : 6.5 gpm : !,250 ft3/day

b Saturated thickness : 11.1 ft

as Change in residual drawdown : 0.04 ft per log cycle

TRANSMISSIVTTY (T):

T = 2 . 3  Q / 4  n o s

T= 2.3 (7,250)/a a (0.0a)

T = 5,700 ft'zlday

IITDRAULIC CONDUCTT\T|Y [K) :

K = T / b

K = ( 5 , 7 0 0 ) / ( 1 1 . 1 )

K:  510 fVday

433700-H Harding l-awson Associater
Aplil 8, 1994
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RESIDUAL DRATVDOWN VBRSUS DIMBNSIONLBSS TIME, WEI,L IROzPg3AA
CONSTANT RATB DISCIIARGB TBST OF WBLL IRO2[{W934

IIUN'I 'BRS POINT ANNBX SITB TR-z
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l o '

TIME STNCD PUI{PING STARTED / f ln/ 'n SINCB PUMPING STOPPED (dimensionless)



PBETIMTI{AFY DRAFT

Galculation Sheet - Wetl !RO2P93AB

IRO2P93AB

IRO2MWg3A

OBSERVATION WELL

PUMPED WELL:

Tl?E OF DATA:

A}IALYSIS METHOD:

Drawdown (s) = r ft Time (t) : 10 min

TRAI.TSMISSTVTI-Y G):

_  T : Q W [ U " B )  / + t s

T= (1,250) (25.7)  la  7I  (1)

T : 2,500 ft'?lday

HYDRAULTC CONDUCTTVTTY (K) :

K = T / b

11 : (2 .500)  l (77 .2)

K : 220 fVdal'

STORATIVITY (S):

S , : U " T l l f

s,  :  (0.36) (2.500) (10) /  (1,440 ' - /day) (39.o) '?

S, :  0.0041

A337o0-H Harding Lawson Associates
April 8, 1994

Drawdowf eariy time

Unconfined Aquifer with Delayed Yield fNeuman,
1975)

Equatiou Paraneters:

a Constant Discharge rate = 6.5 gpm = L,250 ftt/day

r Radius from pr-rnped well = 39.0 ft

b Saturated thickness : 77.2 ft

Early time tlpe cuwe match point:

U. :  0 '36 W [ U . B )  : 2 5 . L  B = 0 . 0 0 1
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PRRTUNARY DRAFT

Calculation Sheet. Well |RO2P93AB

a
b

OBSERVATION WELL:

PUMPD WELL:

N'PE OF DATA:

ANALYSIS METHOD:

Equation Parameters:

TRA\rSMrSSIVTIY [t):

T = 2 . 3  Q / 4  n a s

T: 2.3 (r,25O)14 zr (0.05)

T : 4,600 fflday

TTYDRAULTC CONDUCTTVTTY (K) :

K = T / b

K : (4 ,600 )  / (77 .2 )

K : 410 fVday

IRO2P93AB

IRO2lvfW93A

Residual drawdown

Theis Recovery flheis, 1935)

Constant Discharge rate : 6.5 pn = 7,250 ft3/day

Saturated tbickness = 71.2 ft

Change in residual drawdown : 0.05 ft per log cycie

A33700-H
April 8, 1994

Harding Lawson Assoclates



PRELIMINART DRAFT

t . 0

RBSIDUAL DRAWDOITN VDRSUS DIMBNSIONLBSS TIMB, ITELL IROzPg3AB
CONSTANT RATB DISCHARGE TBST OF ITBLL IROzMITgSA

IIUNTBRS POINT ANNEX SITE IR-2
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cz-E

MATCHING CI]RVE AND
ESTIMATE I{YDRAULIC PROPERTIES

FOR
CONSTANT.RATE PI]PING TEST 5



PNELIilIIT{ABY DRAFT

Calcutation Sheet - Wetl lR02illlltl26A

PUMPF MIELL: IR02MW126A

TYPE OF DATA: Residual drawdowu

A\IALYSIS IvfETHOD: Theis Recovery flheis, 1935)

Equation Parameters:

a Constant Discharge rate : 3.2 gpm : 616 ftt/day

b Saturated thickness : 6.9 ft

as Change in residual drawdown = 0.19 ft per log cycle

TRANSMTSSTVT|Y (T):

T : 2 . 3 Q / 4 : r o s

T: 2.3 (616)/  a z (0.19)

T = 590 ft'zlday

ITTDRAULIC CONDUCTTVT|Y K) :

K : T / b

a : ( s e 0 ) / ( 6 . s )

K = 86 fVdav

A337oo-H Harding Lawson Associates
ADril 8, 199.1
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PRETI}/IIIIANY DRAFT

RBSIDUAL DRAWDOIYN
RESIDUAL DRAIYDO\TN VERSUS DIMENSIONLESS TIME, WEI,L IRO2il{WT26A

CONSTAN'I' RATE DISCIIARGE TEST OF ITELL IRO2MWI26A
IIUNTERS POINT ANNBX SITB IR-12

l 0  t 0 '  l 0 '

TIME STNCE PUMPING STARTED / NUN SINCD PUMPING sroPPED (DIMENSIONTESS)



c2-F

MATCHING CI]RVE AND
ESTIMATED I{YDRAI]LIC PROPERTMS

FOR
CONSTANT-RATE PT]MPING TEST 6



2.

1 . 6

g  1 . 2
c
o
E
o
C)
$
CL
.e 0.8
LI

0.4

0.

Data Set: G:\EPUMP\EO1PW.AQT
Date: O2\OTtW

Saturated Thickness: 14.87 ft

Aquifer Model: Confined
Solution Method: Cooper-Jacob

1 0 . 100. 1000. 1.E+04
Adjusted Time (min)

TEST EO1 PUMPING WELL IRO4MW31A

Time: 15:11:57

AQUIFER DATA

Anisotropy Ratio (l(zJKr):

WELL DATA

SOLUTION

= 0.0469 tPlrin
= 1127

0 . 1 1 .

T
S

I I

*

+t

I

Observation Wells



10.

f

+.  - - : lF -_'-**rJ*-

rtr

c
o
E 1
o t .()
(5
CL
a
6

0 .1

Data Set: G:\EPUMP\EO1PW.AQT
Date: O2\OTlW

Saturated Thickness: 14.87 ft

1 0 . 100. 1000. 1.E+04
Time (min)

TEST EO1. PUMPING WELL IRO4MW31A

Time: 15:10:46

AQUIFER DATA

Anisotropy Ratio (lQlKr):

WELL DATA

SOLUTION

= 0.0469 t&t^in
= 1i27

0 . 1 1 .

IRO4MW31A 0 i

Aquifer Model: Confined
Solution Method: Theis

T
S

Observation Wells
Well Name x (ft) Y (ft)
- IRO4MW31A 1 0



2.

I  I  r t t l t !  l

100. 1000.
Time Ut'

1.E+04 1.E+05

TEST EO1, WELL IRO4MW31A RECOVERY

1 . 6

g  1 .2
c
o
E
oo(U
E-
,9 0.8
LI

0.4

0.
1 0 .1 ,

Data Set: G:\EPUMP\E01PWRD.AQT
Date: O2t1-

Saturated Thickness: 14.87 ft

Aquifer Model: Confined
Solution tU"tnoO' I!g!t rgggygry

Anisotropy Ratio (lQlKr): 1.

Time: 09:36:56

AQUIFER DATA

WELL DATA

SOLUTION

T
S'

= 0.03806 ft2tmin
= 2585

Observation Wells
Well Name x (ft) Y (ft)
- IRO4MW31A 1 0



1 .

0.8

g 0.6
c
o
E
o()
o
CL
,o 0.4
LJ

0.2

0.
0 . 1 1 0 . 100. 1000. 1.E+04

Adjusted Time (min)

TEST EO1. OBSERVATION WELL IRO4P31AA

1 .

Data Set: G:\EPUMP\EO1OW1 .AQT
Date: O2\OTlW

Saturated Thickness: ft

Time: 14:14:38

Pumping Wells

AQUIFER DATA

WELL DATA

SOLUTION

Anisotropy Ratio (l(/Kr):

Observation Wells

T
S

= 0.05956 ft2lmin
= 0O4988

r
it

;t
i t

; t

*
]#+ +

#rtt"!il'i||rl+

Confined
Solution Method: Cooper-Jacob
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Itr

c
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CL
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0.01
0 . 1 1 0 . 100. 1000. 1.E+04

Time (min)

TEST EO1, OBSERVATION WELL IRO4P31AA

1 .

Data Set: G:\EPUMP\E01OW1 .AQT
Date: O2\OTlW

Saturated Thickness: 14.87 ft Anisotropy Ratio (lClKr):

Time: 14:22:53

AQUIFER DATA

WELL DATA

. * l

I
t ! :

Observation Wells

SOLUTION

Aquifer Model: Confined
Solution Method: Theis

T = 0.05956 ft2tmin



1 .

0.8

Data Set: G:\EPUMP\EO1OW1 RD.AOT
Date: O2lO

Saturated Thickness: 14.87 ft

Aquifer Model: Confined
Solution Method: Theis Recovery

TEST EO1, WELL IRO4P31AA, RECOVERY DATA

g 0.6
c
o
E
o
C)
(U
CL
.e 0.4
t-l

0.2

0.
10 .1 . 100. 1000.

Time Ut'
1.E+04 1.E+95

Time: 14:37:53

AQUIFER DATA

WELL DATA

SOLUTION

Anisotropy Ratio (l(/Kr):

T = 0.04948 ft2lmin
S'

/ r *
/  . #

/ . #
I *

-*

]-#
ffi+

Observation Wells



g  1 . 2
c
o
E
o()
(5
CL
.e 0.8
LI

2.

1 . 6

0.4

0.

I

+ / '

1 0 .1 . 100.
Adjusted Time (min)

1000. 1.E+04

Data Set: G:\EPUMP\EO1OW2DD.AQT
Date: OztWlW

Saturated Thickness: 18.38 ft

TEST EO1. WELL IRO4P31AB

Time: 15:25:09

AQUIFER DATA

Anisotropy Ratio (lGlKr):

WELL DATA

SOLUTION

Aquifer Model: Confined
Solution Method: Cooper-Jacob

= 0.05538 tPhin
= 0303129

T
S

Observation Wells



1 0 .

1 .

c
o
E
c)o
(E
o-
.9,
o

0 . 1

0.01

Data Set: G:\EPUMP\EO1OW2DD.AQT
Date: O2\OTlW

Saturated Thickness: 18.38 ft

TEST EO1, WELL IRO4P31AB

Time: 15:16:29

AQUIFER DATA

Anisotropy Ratio (lGlKr): 1.

WELL DATA

= 0.05148 t4min
= 0303678

1 01 . 100.
Time (min)

1000. 1.E+04

Pumping Wells
Well Name X (ft) Y (ft) r

i ' l R 0 4 M W 3 1 A  0  0  i

Aquifer Model: Confined
Solution Method: Theis

SOLUTION

T
S

/. + /

/
I

I

I
I

I

I

Observation Wells
Well Name x (ft) Y (ft)
. IRO4P31AB 36.7 0



1 .

0.8

g 0.6
E
o
E
o()
(5
CL
.9 0.4
IJ

0.2

0.
1 0 .1 , 100. 1000.

Time Ut'
1.E+04 1.E+05

TEST EO1, WELL IRO4P31AB, RECOVERY DATA

Data Set: G:\EPUMP\EO1OW2RD.AQT
Date: O2l

18.38 ft

Aquifer Model: Confined
Solution Method: Theis Recovery

Anisotropy Ratio (l€lKr):

AQUIFER DATA

WELL DATA

SOLUTION

Time: 15:38:52

= 0.O439
= 21,41

T
s'

.t*-r
l+

, , , ' l

#++

Observation Wells
Well Name x (ft) Y (ft)
' IRO4P31AB 36.7 0

tPmin
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MATCIIING CI./R\{E AND
ESTIMATE IIYDRAI.JLIC PROPERTIES

FOR
CONSTANT.RATE PUMPING TEST 7



F
PFELIIiIINAHY BNAFT

Calculatlon Sheet' Wcll lBO4llW3SA

PUMPM \AELL:

TY?E OF DATA:

ANALYSIS METHOD:

Equation Parameterc:

a Constant Discharge rate = 4.3 gPm = 828 ft3/day

b Saturated thickness = 11.3 ft

as Change in residual dlawdor+n : 0'04 ft per log cycle

TRAI.ISMISSIVITY (T):

T = 2 . 3 Q / e  z o s

T: 2.3 (828) l4 r  (0.04)

T = 3,800 ft2lday

iilDRAULIC CONDUCTTVTTY (K) :

K : T / b

1 i : ( S , S 0 0 )  / ( 1 1 . 3 )

K : 340 fVdal'

IR04lvf1t38A

Residual drawdown

Theis Recovery (Theis, 1935)

Harding Lawson Associates



Pn[Lll,ltltfil I r O[lnru

RESIDUAL DRAWD0WN VBRSUS DIMENSIONLBSS Tl lv lE,  IYBLL tR04lr t lY3BA
CONS'I'ANT RA,I'B DISCIIARGE I.EST OF IYELL IRO4IVIIT3BA

IIUNTBRS I 'OINT ANNI'X SITB IR-4
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PREltll'?fltARy nnnFf
Galculatlon Shect. Woll IRO4P38A

PUMPED WELL: IR04MW38A

TYPE OF DATA: Residual drawdown

AhIAIYSIS METHOD: Theis Recovery fiheis, 1935)

Equation Pammeters:

a Constant Discharge rate = 4.3 gpm : B2B ft3/day

b Saturated thickness : 11.2 ft

as Change in residual drarrydown = 0.04 ft per log cycle

TRAI,JSN,IISSIVITY (T) :

T = 2 . 3  Q / +  z o s

T =  2 . 3  ( 8 2 8 ) / a z  ( 0 . 0 a )

T : 3,800 ft,/day

ITTDRAIJLIC CONDUCTMTY fi) :

K  =  T / b

K = ( 3 , 8 0 0 ) / ( 7 1 . 2 )

K : 340 fVday

433700-H Harding Lawson Associates
Apri] 8, 1994
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]'NILIMINARY ONATT

RBSIDUAL DRAIYDOWN VBRSUS DIMBNSIONLISS ] ' IME, IYBI, I ,  IRO4P3BA
CONSTANT RAT'E DISCIIARGB TBS'T OF IYB[,I, IRO4MIY3BA

IIUN'I 'BRS I 'OINT ANNIX SITB IR_4
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C2.H

MATCHING CURVE AND
ESTIMATED ITYDRAITLIC PROPERTIES

FOR
CONSTANT-RATE PIJIVIPING TEST 8



PRELITIIiI{fiRY ONAFr

Calculatlon Sheet - Well lROsllW':nA

PUMPED WELL:

TY?E OF DATA:

AhIALYSIS METHOD:

Equation Parameters:

a Constant Discharge rate = 2.6pm = 500 ft3/day

b Saturated thickness = 25.5 ft

as Change in residual drawdown : 0.20 ft per log c-vcle

TRAIJSMTSSTVTTY (T):

T  = 2 . 3  Q / +  z , o s

T= 2.3 (500) /  an (0.20)

T : 460 ft,iday

IilaDRAtTLIC CONDUCTITTI'Y K) :

K = T / b

a : ( + 6 0 ) / ( 2 5 . s )

K : 18 fVdav

433700-H
April 8, 199{

IROsMW77A

Residual drawdown

Theis Recovery (Theis, 1935)

Harding Lawson Acsociates



PRELU\illrJtnY nnnrT

RBSIDUAL DITAWDOWN VIRSUS DIMBNSIONI,BSS TI lvtB, ly[LL IR05}I ly77A
CONSTANT RA'IE Dlscll^RcE TEST oF IYELL il lobMlyzzA

I IUN'TBRS I 'OINT ANNI'X SITE II I-5
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STOPPED (d imensionless)

I

TIME SINCD PUMPING STAIITnD / rntn SINCE PUIIPING



PHELTMINARY ORAFT
Galculatlon Sheet . lYctl |BOSPTaAA

OBSERVATION WELL IROsP77AA

PLIMPED \4rB-L: IROSMW7TA

Tl?E OF DATA: Drawdown earl-v time

ANALYSIS METHOD: Unconfined Aquifer with Delayed yield (Neu:nan,
1975)

EquaUon Parameters:

a Constant Discharge rate = 2.6 gpm : 500 ft3/day

r Radius from pumped well = 11.0 ft

b Saturated thickness = 25.5 ft

Early time tlpe curve match point:

U . - 0 . 1 6 6  W ( U . B ) = 2 6 . 3  B = 0 . 0 0 1

Drawdorrn (s) = f ft Time (t) = 10 min

TRAIISMTSSTVTI-Y [I):

T = Q l 4 I ( U " B )  / + n s

! =  ( 5 0 0 ) ( 2 6 . 3 )  / + n ( t 1

T = 1,050 ftzlda1,

H)DRAULIC CONDUCTIVITY (K) :

^ = 1 / D

x : ( r , 0 5 0 ) / ( 2 5 . 5 )

K : 41 fVday

STORATN'ITY (S):

S , : U . T t / f

s ,  =  (0 .166)  / (77 .0) '  =  (0 .166)  (1050)  (10) /  (1 .440. - /da , r , )  (11 .0) '

S, = 0.01

433700-H Harding Lawson Associates
Apri l  11, 199{
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PHEIIIJ]IIITFY DRAFT
Galculatlon Sheet. Well |RO5P77AA

PUMPED \4|ELL: IRO5MW77A

DIPE OF DATA: Residual drawdown

AhIALYSIS METHOD: Theis Recovery fiheis, 1935)

Equation Parameters:

a Constant Discharge rate : 2.6pm = 500 ft3/day

b Saturated thickness = 25.5 ft

as Change in residual d:arudown = 0.09 ft per log cycle

TRANSMTSSIVITY (T):

T : 2 . 3  Q / +  z o s

T = 2 . 3 ( 5 0 0 ) / a z ( 0 . 0 e )

T = 1,000 ft'lday

IITDRAULTC CONDUCTTVTTY [K) :

K = T / b

K : ( 1 , 0 0 0 ) / ( 2 5 . 5 )

K : 39 fVday

.A33700-H Harding Lawson Ascoclates
April tt, tose
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RT'SIDUAI,  DRAIYDOWN VERSUS DIMBNSIONI,ESS TIME, IYELL IRO5P7?AA
CONSI'AN'I ' RATB DISCIIAnGB TEST OF lYEl,L lROblvllTZ?A

IIUN'I ' IRS POINT ANNBX SITB IR_5

t

TIME SINCE PUtrl l ' lNG STARTED / TIME SINCE PUIIIPING STOPPED (dimensionless)



PR EtI t'/I I }.IAF Y D NAFT

IROsP77AB

IROsMW77A

Drau'down early time

Unconfined Aquifer with Delayed Yield (Neuman,
197s)

B = 0.001

Calculatlon Sheet - Wcll |RO5P77AB

OBSERVATION WELL

PIJT4PED WELL:

T'!'PE OF DATA:

AI.IALYSIS METHOD:

Equation Parameters:

a Constant Discharge rate = 2.6 gpm = 500 ft3/day

r Radius from pu:nped well = 21.5 ft

b Saturated thickness : 25 fl

Early time gpe cuwe matcb point:

U. = 0.309 W(U.B) = 41.69

Drawdoun (s) = r ft Time (t) = 10 min

TRANSMISSIVITY G):

T : Q W [ U . B )  / +  z r s

T -  ( 5 0 0 ) ( 4 1 . 6 s )  / 4 n ( 7 )

T = 1,700 ft2lday

H}DRAULIC CONDUCTI\IITY (K) :

l \ : l / D

K : ( 1 , 7 0 0 ) / ( 2 s )

K = 68 fVday

sToRATnirTY (S):

S , = U . T l l f

s,  = (0.309) (1,700) (10) /  (1,440'b/dav) (21.5),

S, :  0 '008

433700-H
April 11, 199{

Harding Lawson Associates
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PRELI*III'IARY DRATT

Calculatlon Sheet - Well IROSPTTAB

PUMPED WELL:

T}?E OF DATA:

ANALYSIS METHOD:

Equation Parameters:

IROsMW77A

Residual drawdown

Theis Recovery (Theis, 1935)

a Constant Discharge rate = 2.6pm = 500 ft3/day

b Saturated thickness = 25.5 ft

as Change in residual drawdown = 0.1 ft per log cycle

TRANSMISSIVITY (T):

T = 2 . 3 Q / 4  z a s

T = 2 . 3 ( 5 0 0 ) / a n ( 0 . 1 )

T = 920 ft'ldav

IIYDRAULIC CONDUCTI\TTY [K) :

K  =  T / b

x = ( e 2 0 ) / ( 2 5 . 5 )

K : 36 fVday

A337oo-H
April 8, 199{

Harding Lawson Assoeiater
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NISIDUAL DRAIYDOWN VBRST'S DIMBNSIONLBSS TIIUE, IYEI,I ,  IRO5P77AB
CONSTANT RATE DISCIIARGE TIIST OF IYEI,L iNOSIiWZZI

IIUNI'DRS POINT ANNBX SITE II I-5
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(d imens ion less )
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0l
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-l

D
a
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E

TIMB SINCB PUMPING STARTED / rn\lE sINcE PUitPINc sroppED



c2-l

MATCIIING CURVE AND
ESTIMATED HYDRAULIC PROPERTIES

FOR
CONSTANT.RATE PI'MPING TEST 9



4.

3.2

g 2.4
c
o
E
oo
o
E.
. t2 1.6
IJ

0.8

0.
0.01

Data Set: G:\EPUMP\E03PWDD.AQT
Date: O2l14lW

Saturated Thickness:

AquiferModel: Confined
Solution Method: Cooper-Jacob

1 . 10.  100. 1000. 1.8+04
Adjusted Time (min)

TEST EO3. WELL IR1sMWO8A DRAWDOWN

0 . 1

Time: 08:44:38

ft

AQUIFER DATA

WELL DATA

SOLUTION

Anisotropy Ratio (lQlKr):

T
S

= 0.1365 tPlrin
=  119 .6

11
+

+
+

*
f

f

.F-
- - -- -.-.-i *d{.d'-

* . i*d.+++

Wells
x (ft)

Observation Wells
Well Name x(ft)  i  Y(ft)

IR1sMWO8A 0.5 0
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.tr
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(5
CL
o
i5
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. . - . - + -  J F  I

t F /
, + l

0 . 1
0.01

Data Set G:\EPUMP\E03PWDD.AQT
Date: O2l14lW

Saturated Thickness: 8.77 ft

Aquifer Model: Confined
Solution Method: Theis

10.  100.
Time (min)

TEST EO3. WELL IR1sMWO8A DRAWDOWN

1 .0 . 1 1000. 1.E+04

Time: 08:43:17

AQUIFER DATA

WELL DATA

SOLUTION

Anisotropy Ratio (l€lKr): 1.

T
S

= 0.1527 t4mrn
=  119 .6

I IR1sMWO8A

Observation Wells
Well Name x (ft) Y (ft)
- IR1sMWO8A 0.5 0
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100. 1000.
Time Ut'

1.E+04 1.E+05

TEST EO3, WELL IR1sMWO8A RECOVERY

0.6

Data Set: G:\EPUMP\E03PWRD.AQT
Date: O2l14lW

I Saturated Thickness: 8.77 ft

Aquifer Model: Confined
Solution Method: Theis Recovery

3.

2.4

g  1 . 8
c
o
E
o
C)(u
CL
.9  1 .2
TJ

0.
1 0 .1 .

Time: O8:47:32

AQUIFER DATA

WELL DATA

SOLUTION

Anisotropy Ratio (lGlKr): 1.

T
S'

= 0.3205 t€min
= 1,265

Observation Wells
Well Name x (ft) Y (ft)
- IR1sMWO8A 0.5 0
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2.4
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g  1 . 8
c
o
E
o(,
o
CL
.9  1 .2
LI

0.6

0.
10 .1 . 100.

Adjusted Time (min)
1000. 1.E+04

TEST EO3, WELL IR1sPO8AA DRAWDOWN

Data Set: G:\EPUMP\E03OW1DD.AQT
Date: O2l1

Saturated Thickness: 9.35 ft

Aquifer Model: Confined
Solution Method: Cooper-Jacob

Anisotropy Ratio (lGlKr): 1.

Time: 13:49:09

AQUIFER DATA

WELL DATA

SOLUTION

tR1sMWo8A i 0 I 0 l

Observation Wells
Well Name x (ft) Y (ft)
. IR1sPO8AA 12.2 0

T = 0.1768 tPlrin
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10.

1 .

IE

c
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Eo
(J
(U
CL
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0 . 1

0.01

Data Set: G:\EPUMP\E03OW1DD.AQT
Date: 0211

, Saturated Thickness: 9.35 ft

Aquifer Model: Confined
Solution Method: Tfreis

TEST EO3, WELL IR1sPO8AA DRAWDOWN

1 0 .1 . 100.
Time (min)

1000.

Time: 13:44:37

= 0.1547 tFlrin
= A.4174

1.E+04

AQUIFER DATA

WELL DATA

SOLUTION

Anisotropy Ratio (lQlKr): 1.

T
S

Observation Wells
Well Name x (ft) Y (ft)

IR15PO8AA 12.2 0



g  1 . 8
c
o
E
o()
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CL
.9  1 .2
TJ

3.

2.4

0.6

0.

] / ' ' ' , ]

/ '8"N#'-'"
/ . F

/ -++'
/ .,r'F-

+

Data Set:
Date: 02112197

Saturated Thickness: 9.35 ft

Aquifer Model: Confined
Solution Method: Theis Recovery

100. 1000. 1.E+04 1.E+05
Time Vt'

TEST EO3, WELL IR15PO8AA RECOVERY

Time: 13:55:04

AQUIFER DATA

Anisotropy Ratio (19lKr): 1.

WELL DATA

SOLUTION

= 0.3387 flrin
= 1.132

1 0 .1 .

T
S'

Observation Wells
Well Name x (ft) Y (ft)
- IRlSPPOSAA 12.2 0



g  1 . 8
c
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E
oc)
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CL
.9 1.2
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3.

2.4

0.6

0.

,f

* lg t

. . P F
. -+*.F

t , l r t

1 0 .1 . 100.
Adjusted Time (min)

1000. 1.E+04

TEST EO3, WELL IR1sPO8AB DRAWDOWN
Data Set: G:\EPUMP\E03OW2DD.AQT
Date: O2l1

9.61 ft

Aquifer Model: Confined
Solution Method: Qcgpg1.lggq!

Anisotropy Ratio (lGlKr):

Time: 14:17:27

AQUIFER DATA

WELL DATA

SOLUTION

T
s

= 0.1794 t&min
- OJM4

Observation Wells
Well Name x (ft) Y (ft)

IR1sPO8AB 22.3 0
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10.

1 .

IE

co
E
oo
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CL
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6

0 .1

0.01

Data Set:
Date: O2112197

Saturated Thickness: 9.61 ft

Aquifer Model: Conftned
Solution Method: Theis

100.
Time (min)

1000.

TEST EO3, WELL IR1sPO8AB DRAWDOWN

Time: 1415:A5

AQUIFER DATA

Anisotropy Ratio (lQlKr): 1.

WELL DATA

SOLUTION

= 0.1563 ft2tmin
= 0J295

1 0 .1 . 1.E+04

T
S

Observation Wells
Well Name x (ft) Y (ft)
r  l R 1 5 22.3 0



3.

2.4

0.6

Data Set:
Date: 02114197

Saturated Thickness: 9.61 ft

g  1 . 8
co
E
oo
(5
CL
.9  1 .2
LI

0.

Aquifer Model: Confined
Solution Method: Theis Recovery

100. 1000. 1.E+04 1.E+05
Time Ut'

TEST EO3, WELL IR1sPO8AB RECOVERY

Time: 08:58:37

AQUIFER DATA

Anisotropy Ratio (lQlKr): 1.

WELL DATA

SOLUTION

T = 0.3502 ft2tmin

1 0 .1 .

Observation Wells
Well Name x(ft) | Y(ft)

IR1sPO8AB 22.3 0

S'



o.4

0.32

0.24

0 . 1 6

0.08

0.
1 0 .

Data Set: G:\EPUMP\E03OW4DD.AQT
Date: O2lflW

Saturated Thickness: 8.39 ft

Aquifer Model: Confined
Solution Method: Cooper-Jacob

100. 1000.
Adjusted Time (rnin)

TEST EO3, WELL IR15MWO6A DRAWDOWN

rtr

c
o
E
o
o
t5
CL
.9.
o

1.E+04

Time: 14:28:48

AQUIFER DATA

WELL DATA

SOLUTION

Anisotropy Ratio (l€lKr): 1.

T
S

= 0.6809 ft2lmin
= 0.07922

;t

Observation Wells
Well Name x (ft) Y (ft)
- IR15MWO6A 78 0



1 .

0 .1
,+

+-t

r r l

100. 1000.
Time (min)

1.E+O4

TEST EO3, WELL IR15MWO6A DRAWDOWN

Time: '14:24:M

AQUIFER DATA

rE

c
o
E
oo
(U
CL
o
i5

0.01

0.001

Data Set:
Date: 02112197

Saturated Thickness: 8.39 ft

Aquifer Model: Confined
Solution Method: Tfreis

1 0 .

Anisotropy Ratio (lQlKr): 1.

WELL DATA

SOLUTION

T
S

= 0.4368 tPlrin
=  0 J  1 1 1

pumping Weils Observation Wells
i Wlffi
i



0.1

g 0.06
c
o
E
oc)
(5
CL
.o 0.04
LI

0.08

0.o2

0.

Data Set: G:\EPUMPflE03O\AUDD.AQT
Date: O2l14lW

Saturated Thickness: 10.31 ft

Aquifer Model: Confined
Solution Method: Cooper-Jacob

1000.
Adjusted Time (min)

TEST E03, |R14MW13A (CORRECTED)

Time: 16:29:20

AQUIFER DATA

Anisotropy Ratio (lQlKr): 1.

WELL DATA

SOLUTION

= 8.142 ftZtman
= A25O+

100. 1.E+04

T
S

.-+j*
,1-

+ +  +
, +

+

++

. l

Observation Wells
Well Name x (ft) Y (ft)
- IR14MW13A 107 0



0.1

g
C
o
F  A A l
6  u . u l
O
-g
CL
.oo

0.001

IR1sMWO8A
x( f t )  Y( '

0 ; Q

Data Set: G:\EPUMPilEO3O\ trDD.AQT
Date: O2t14lW

Saturated Thickness: 10.31 ft

Aquifer Model: Confined
Solution Method: Theis

1 000.
Time (min)

TEST E03, |R14MW13A (CORRECTED)

Time: 16:39:17

AOUIFER DATA

Anisotropy Ratio (l(/Kr): 1.

WELL DATA

SOLUTION

= 4.561 tPlrin
= 03512

100. 1.E+04

T
S

, l

f / /

, , 1

Observation Wells
Well Name x (ft) Y (fl
- IR14MW13A 107 0



IE

c
o
E
o
C)(E
CL
o
i5

0.07

0.056

0.u2

0.028

'100. 1000.
Adjusted Time (min)

1.E+04

TEST E03, |R02MW299A (CORRECTED)

0.014

0.

Data Set: G:\EPUMP\E03OWODD.AQT
Date: 0211

10.55 ft

Aquifer Model:

Anisotropy Ratio (tQlKr): 1.

Time: 16:25:21

AQUIFER DATA

WELL DATA

SOLUTION

Confined T
S

= 5.111 d/min
= 003573

Observation Wells
Well Name x (ft) Y (ft)
- IR15M\M99A 250 0

Solution Method: Cooper-Jacob



0.1

rtr

c
o
E
oo
o
o-
.9,
o

0.01
100,

Data Set: G:\EPUMP\E03OW6DD.AQT
Date: O2l14lW

Saturated Thickness: 10.55 ft

Aquifer Model: Confined
Solution Method: Theis

1000.
Time (min)

TEST E03, |R02MW299A (CORRECTED)

1.E+O4

Time: 16:24:10

AQUIFER DATA

WELL DATA

SOLUTION

Anisotropy Ratio (l€lKr):

T
S

= 3.205 tflmin
= OO5103

I

Observation Wells
Well Name x(ft) i Y(ft)

IR15MW299A 250 0
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MATCHING CTJRVE AND
ESTIMATED ITYDRAI'LIC PROPERTIES

FOR
CONSTANT.RATE PTJMPING TEST 10



PR;!-!t!! ttAnY rJ!:r,Fr
Calculatlon Sheet . Well lBt2llWt2A

a
b

PUMPED WELL:

TYPE OF DATA:

ANALYSIS METHOD:

Equation Parameters:

TRANSMISSIVITY (T):

T : 2 . 3 Q / 4  z r o s

T= 2.3 (577) /a zr (0.08)

T = 1,300 ft'z/day

HYDRAULIC CONDUCTIVITY (K) :

K = T / b

6  =  ( r , 3 0 0 ) / ( 1 0 . 4 )

K : 130 fVdav

IR12MW12A

Residual drawdown

Theis Recovery (Theis, 1935)

Constant Discharge rate : 3.0 gpm : iZZ ft3/day

Saturated thickness : 10.4 ft

Change in residual drawdown = 0.0g ft per log cycle

A33700-H
Apri l  11. 1994
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RESIDUAL DRAWDOWN
IIUNTERS POINT ANNEX SITE IR_ 1Z

RESIDUAL DRAWDOWN VERSUS DIMENSIONLESS TIME, WEIL IR12MW12A
CONSTANT RATE DISCHARGE TEST OF WELL IRI2MW12A

0.0

5 . 0

4 .0

F
FI
rd
h

7
F

a
F
fr
a
Fl

D
a
(n
rll
g

2.O

1 . 0

l 0

TIME SINCE PUMPING

l o I  l o '

TIME SINCE PUMPING STOPPED

l 0 '

(DIMENSIONLESS)

l o l

STARTED

l 0  |

u Y*'
*+f

I

I

I
I

/
I

I

t'

t
/

I

tl
tl
1l
lt )

I

lll"*,r. /

0.0
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.:lFL!i:8!?tAn f SnnFT

Galculatlon Shcet - Wcil lRt2pl2AA

OBSERVATION WELL IR12P12AA

PUMPED \ATELL: IR12MW12A

TYPE OF DATA: Drawdown early time

ANALYSIS METHOD: Unconfined Aquifer with Delayed yield (Neuman,
1975)

Equailon Parameters:

a ConstaDt Discharge rate = 3.0 gpm = i7Z ft3/day

r Radius from pumped well = S3.S ft

b Saturated thickness : 10.3 ft

Early time t1pe cuwe rratch point:

U " : 5 . 5 0  W ( U " B )  : 7 2 . 4 4  B : 0 . 0 0 1

Drawdown (s) : 1 ft Time (t) = 10 nin

TRANSMISSIVTI'Y (T):

T = Q W ( U " B )  l 4  r s

7 :  (577)  (72 .44)  I  4n  ( t )

T = 3.300 ft'?lday

HYDRAULTC CONDUCTTVTTY (K) :

K : T / b

K : ( 3 , 3 0 0 )  / ( 1 0 . 3 )

K : 320 fVdav

STORATTVTTY (S):

S , : U " T t / t '

5,  :  (5.50) (3,300 (10) /  (1,440 min/day) (83.s),

S ,  :  0 '18

43370o-H Halding Lawron Agoc*atcr
Apri l  11,  1994
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eFEl I'11!i!: fli' nSiTT

I Galculatlon Sheet. Well lRl2pt2AA

PLJMPED WELL: IR12MW12AA

TYPE OF DATA: Residual drawdown

ANALYSIS METHOD: Theis Recovery (Theis, 1935)

Equation Parameters:

a Constant Discharge rate = 3.0 gpm : 577 ft3/day

b Saturated thickness : 10.3 ft

as Change in residual drawdown : 0.09 ft per log cycle

TRAI{SMTSSTVTTY (T):

T : 2 . 3 Q / *  z r a s

T= 2.3 (577) la n (0.09)

T : 7,200 ft'lday

HYDRAULIC CONDUCTTVITY (K) :

K = T / b

6 :  ( r , 2 0 0 ) / ( 1 0 . s )

K : 120 fVday

A337oo-H Hatding Lawron Agociatcr
Apri l  11.  1994

o
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RESIDUAL DRAWDOWN
HUNTERS POINT ANNEX SITE IR-12

RESIDUAL DRAWDOWN VERSUS DIMENSIONLESS TIME, WELL IR12P T2AA
CONSTANT RATE DISCHARGE TEST OF WELL IRI2MW1zA
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TIME SINCE PUMPING STARTED / TIME SINCE PUMPING STOPPED (DIMENSIONLESS)
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Celculatlon Shect . Wcll lRl2Pt2AB

OBSERVATION WELL

PUMPED \ATELL:

TYPE OF DATA:

ANALYSIS METHOD:

Equation Parameters:

a Constant Discharge rate = 3.0 gpm : 577 ft3/day

r Radius from pumped well : t7.7 fL.

b Saturated thickness : 10.3 ft

Early time type cuwe match point:

U " = 1 . 2 9  W ( U . B )  = 4 5 . 7 7  B = 0 . 0 0 1

Drawdown (s) : 1 ft Time (t) : 10 min

TRANSMISSTVTI-Y (T):

T : Q W ( U " B )  l 4  n s

7: (577) (45.77) I  +n ( t1

T : 2,100 ft'?/day

HYDRAULIC CONDUCTTVITY (K) :

K : T / b

6 :  ( 2 , 1 0 0 ) / ( 1 0 . 3 )

K : 200 fVday

STORATTVTTY (S):

S , : U " T t l t '

S, = (1.29) (2.100) (10) /  (1,440 min/dair)  I  (17.7) '

S ,  :  0 '14

ilt F[ 5.'.] ! iij,i R y $ j?.s. iT

IR12P12AB

IR12lvIW12A

Drawdown early time

Unconfined Aquifer with Delayed Yietd (Neruoan,
1975)

Herding l.awron Asocietor
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Calculation Sheet. Well lBl2pi2AB

PI-IMPED WELL: IR12MW12A

TYPE OF DATA: Residual drawdown

ANALYSIS METHOD: Theis Recovery (Theis, 1935)

Equation Parameters:

a Constant Discharge rate = 3.0 gpm : E7Z ft3/day

b Saturated thickness = 10.3 ft

as Change rn residual drawdown = 0.09 ft per log cycle

TRANSMISSTVITY (T):

T  =  2 . 3  Q / 4  z  a s

T: 2.3 (577) la zr (0.09)

T : 1,200 ft2lday

HYDRAULIC CONDUCTTVITY (K) :

K : T / b

K :  ( 1 , 2 0 0 ) / ( 1 0 . 3 )

K : 120 fVdav

A337oo-H Hatding Lawron Agoclater
Apri . l  11,  1994



PII[t f L]JlInni, [iii,nf:T

RESIDUAL DRAWDOWN
IIUNTERS POINT ANNEX SITE IR_ 12

RESIDUAL DRAWDOWN VERSUS DIMENSIONLESS TIME, WELL IR 12P 12AB
CONSTANT RATE DISCHARGE TEST OF WELL IRIzMWlzA
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MATCHING CI.]RVE AND
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CONSTAI\T-RATE PTJMPING TEST 11



PPE:-i"liflll?Y Dilfiff
Galculation Sheet . Welt tBl2ltWl4A

a
b

PUMPED $TELL:

TYPE OF DATA:

ANIALYSIS METHOD:

Equation Parameters:

TRANSMISSTVITY (T):

T : 2 . 3  Q / +  z a s

T= 2.3 (237) /a I  (0.39)

T = 110 ft'?lday

HYDRAULIC CONDUCTIVITY (K) :

K = T / b

1 1  : ( r 1 0 ) / ( 1 0 . 9 )

K : 10 fVdav

IR12MW14A

Residual drawdown

Theis Recovery (Theis, 1935)

Constant Discharge rate = 1.2 pm = 2Jt ft3/day

Saturated thickness : 10.9 ft

Change in residual drawdown : 0.39 ft per log cycle

llading Lrwron Asocfater



RESIDUAL DRAWDOWN I'/.
RESIDUSAL DRAwDowN vERSUS DIMENSIoNLESS TIME, wELL tRrzM{r4A

CONSTANT RATE DISCHARGE TEST OF WELL IRI2MW14A I
HUNTERS POINT ANNEX SITE IR- 12
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Galculatlon Shect . Weil lRt2pi4AB

OBSERVATION WELL IR12P14AB

PUMPED I4/ELL: IR12MW14A

TYPE OF DATA: Drawdown early time

ANIALYSIS METHoD: Unconfined Aquifer with Delayed Yield (Neuman,
197s)

Equation Parameters:

a Constant Discharge rate : 1.2 gpn : 257 ft3/day

r Radius from pumped well : 39 ft

b Satuated thickness : 9.6 ft

Early time type cunle match point:

U " = 2 . 5 1  W ( U " B )  = 1 3 . 8 0  B = 0 . 0 0 1

Drawdown (s) : 1 ft Time (t) : 10 m.in

TRANSMISSIVITY (T):

T : Q W ( U " B )  l 4  n s

1 :  ( 2 3 1 )  ( 1 3 . 8 ) / a n ( 1 )

T : 250 ft'?lday

HYDRAULIC CONDUCTTVITY (K) :

K : T / b

1 1  = ( 2 5 0 ) / ( e . 6 )

K = 26 fVday

STORATTVTTY (S):

S , : U " T t l f

5,  :  (2.51) (250) (10) /(r .s+o min/day) (39),

S. : o.oo3

4337o0-H Hatdlng Lawron Atroeiater
Apri l  11.  1994
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PPFi.: 1I lllfdlY C n $"F'f'

Calculation Sheet. Welt lRt2pt4AB

PUMPED \4rELL: IR12MW14A

TYPE OF DATA: Residual drawdown

ANALYSIS METHOD: Theis Recovery gheis, 193s)

Equation Parameters:

a Constant Discharge rate = 1.2 gpm = 23\ ft3/day

b Saturated thickness : 9.6 ft

as Change rn residual drawdown : 0.20 ft per log cycle

TRANSMISSTVITY (T):

T : 2 . 3 Q  / +  z o s

T : 2 . 3 ( 2 3 1 ) l a n @ . 2 0 )

T : 210 ft'z/day

HYDRAULIC CONDUCTTVITY (K) :

K = T / b

6 : ( 2 1 0 ) / ( 9 . 6 )

K : 22 fVday

,{33700-H
Apri l  11, 1s94

Harding Lawron Asoeiater



PRf.Lii,lii l ;lnY tii{ ;' l ' l

RESIDUAL DRAWDOWN
RESIDUAL DRAWDITON VERSUS DIMENSIONLESS

CONSTANT RATE DISCHARGE TEST OF
HUNTERS POINT ANNEX, SITE

TIME, WELL IRl2P14AB
WELL IR12MW14A
IR-12
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MATCHING CI.IRVE AI{D
ESTIMATE I{YDRAIJLIC PROPERTIES

FOR
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PREiilnlilAliY Sil;lFT

Galculatlon Shect . Wcll lFl3llWl2A

PUMPED WELL: IR13MW12A

TYPE OF DATA: Residual drawdown

ANALYSIS METHOD: Theis Recovery (Theis, 1935)

Equation Parameters:

a Constant Discharge rate : 5.4 gpm : 1,039 ft3/day

b Saturated thickness = 12.S ft

as Change in residual drawdown : 0.01 ft per log cycle

TRANSMISSIVITY (T):

T = 2 . 3 Q / 4  n o s

T:  2 .3  (1 ,039)  /4  l r  (0 .01)

T : 19,000 ftrlday

HYDRAULIC CONDUCTTVITY (K) :

K : T / b

K : ( 1 9 , 0 0 0 ) l ( 1 ^ 2 . 5 )

K = 1,520 fVday

A337oo-H Harding l-awron Asocletcr
. {pr i l  11,  t9g4
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RESIDUAL DRAWDOWN
IIUNTERS POINT ANNEX SITE IR_ I3

RESIDUAL DRAWDOWN VERSUS DIMENSIONLESS TIME,  WELL IRI3MWl2A
CONSTANT RATE DISCHARGE TEST OF WELL IRI3MWIzA
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